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Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polyalkanoate(PHA) by widely 
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reducing the mixed presence of monomer units other than the objective ones, and also in a high yield 
by using a microorganism, a new PHA synthesized by this method, and a suitable bacterial strain for 
the above purpose. SOLUTION: The PHA contains at least monomer units of formula (2) and at 
least one of those represents by formulae (3) and (4) [wherein, (n) is 0-10; (k) is 3 or 5; R is any of 
the following formulae (5) to (7) [wherein, Rl to R3 are each any group of H, a halogen atom, CN, 
N02, CF3, C2F5 or C3F7; (q) is 1-8 integer, provided that some specific combinations of them are 
excluded]]. Also, the method for producing the PHA by using the microorganism is provided and the 
suitable bacterial strains (Pseudomonas cicorii YN2and : H45, P. putida P91, P. jesenii P161) for the 
same method are also cites. COPYRIGHT: (C)2002,JPO 
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• ATCC 29347|fc (Pseudomonas oleovorans AT C 
C 29347) IC, bT#S«lgW««ft:**Sr# 

mmm^et>>ib 1 2$t©3-t kp 

Appl. Env 

iron. Microbiol, 5 8 (2), 746 (1992) MJj:, — K 
^•"^^ • UvV 4?:7 (Pseudomonas resinovorans) 

*?*>m&m~mmmbi,x, 3-tKn*s« 

3-t Kn^-S^ ^ri^V^ 
®L 3-t Kn^'>7*^7^<J[Jt 1 : 15 : 75 : 9)£r^r 

^f^Mit^tt, 3-t Kn^SS^ 3- 
fcKn^V^fyK, 3-t Kn^^^yt x 3- 
t Ko^v'T^^^Kfttt 8 : 62 : 23 : 7)£^-~;y h 

3-^3/ h«(2)T*^^6lgB^^MSS^^SUTVN 

[0010] (2 )fltlKifr&fia«KSr^Jffi L/c^ 
Int. J . B iol. Macromol. , 1 6(3), 119 (1994) t£ 
f3 x ->3L— K-=e^-^ sp. 61-3#c(Pseudomonas sp. 61-3 
strain) UK h V VJ***-&mmb b 

3-t Kn^-i'Mfc* 3-t Kn*^t>», 3 
-tKo^W^yi, 3-t Kd^t^^ 3- 
t Ko^rVKf^^iv^ofcS-t Ko^^r;^y 
WtRXfi. 3-t Kn^iz-S-cis-ft^K, 
V--5-C1S- Kv^ir^j^ct V^oyc 3-t KD^rV7;^y 

[ooii] mm, PHA^^it ^ 

pdrv/rv'/V-CoAj ^r^M^U. PHAV^^ 
(PHA synthase) ^ff^>H5> 0 
[0 0 12] wwT. TCoAj b\Z r^^A(coenzy 
me A) J (DZbXtbZo * LT_hf£( 1 ) (Dftff&ffilZ- 

*mmmbL,itm&, phao^h r^^-y-^ 

^/WJ ^{C^Cfc rD-3-t KPdrVT^V-CoAj ^ 
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[0 0 13] WTK, r/3g£>fb1^*/KI «r«6LTP 

RCH ^CH^COOH 

- HS— CoA 

acyl-CaA Synthetase 



[0 0 14] 

[ffcss] 



acyl-CoA dehydrogenase 



i 2 co- 



RCH 2 CH 2 C0 — SCO A (Acyl-CoA) 
FAD 



enoyL-CoA hydratase 



FADH 2 

RCH : CHCO— SCOA (trans-2, 3-dehydroacyl-CoA) 
H 2 0 



CO— SCOA 



3-hydroxyacyl-CoA 
eplmerase 



(L-3-hydroxyacyl-CoA) 



* ^^^co— SCOA 


OH 


( D- 3 -hydroxy acyl-CoA) 


PHA Synthase 


H 0 




poly (D- 3 -hydroxy alkanoate) 



[0015] ±fE(2)<D3fcfr&miiem£ftT^ 

StUK* ^3-^©«S^MtL, PHAm 

ric-r«4i^tt, rigiuai^ASKj *ic£cfc ro-3- 

tKo^T^/WACPj d^Kttdttft: TD-3-fc 

nir-f Xacyl carrier protein) J <DZ. <tt*fo£ 0 
[0 0 16] bZ*>X% 9c\Cl£^<tzt&V, _hfB(l):*5 

So La>U :©J:?^MlttPHA(Dj;9« 

jtffi, y^—* Lx<Dj&m&n&vtzm 

a b/c p h a tm#>xmm -c& z> r <t *>$m § v > 

L/cS^lCOl^T, 09x.fif, Macromolecules, 2 4,p5 
256-5260 (1991) T !> — /Vg^SrWgU-^A bfc P 

HAJcK-f-S^^feSo J^toias. K*-*-* 

• ^U^/tf^ (Pseudononas oleovorans) # 5 5-7 ^ 
y^>»(*^Jt 2:1, lOramol 

3-fc KndrV/t^ 

0.6 : 16.0 : 41. 1 : 1.7 : 40. 6) £r^— y htto^y^ 
*7Vl-Sr, lLfcfct) 160mg<a{*^*f"rSftj» 

SSJt 31.6%)£jgU £/c, 



* * V^(^e/Wt 1:1, ttftg 1 0 mmol/L) 
U 3-t Ko^r^f^ 3-t Ko^>^^V 
Sft, 3-fc Ko^Vf*^ 3-tKo^'>-5-7xr: 
/^^Bft(fiJt 7.3 : 64.5 : 3.9 : 24.3)£r^~ ;/ h ft 
S^yx^f/^, *8»«lL&fc0 200mg(Bl^t^ 
■f-S&iimfiJ* 39.2%)£M^£^£^^£;ft,T^ 

So r<D^tc*$ttSPHAte, 

[0 0 17] 

*V\ ^^^PHA^J^fflSr^e>JC^Urt> 

&mx3oz 0 

[ooi8] -2r, titij&<DX5te. w&m&mm\zmA 
I4#y^-j t ltcdsp ^<dj;^ 
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[0 0 19] :®J:5/iI«IS«riilciAUPHA 

[0 0 2 0] :7a:^,^<7DftkO#J£ bTJi, Macromol 
ecules, 2 9, 1762-1766 (1996) IC, — K*-*"* • ^~ 

7 » ==./!✓) bT^tP«PiftT?(0#«|c <fc o 

3-tKD^>5-(4-h!J;W)^M^yv-a 

[0 0 2 1] MlCfciu Macromolecules, 3 2,2889-289 
5 (1999)l£tt x • sM^tf^V^tf^ 5 

-(2, 4-^hn7x=;v)tf»fc/ty»S:SBt 
LT^t?J#i&^O^lCj;oT, 3-t Kn^>5- 
(2, 4-v>- h u :7 31 -^^WBOJ 3-t Kt2^ri/-5 
-<4-~ hD7x^)^M^7v-a^ 7 h £ LT 

[0 0 2 2] Sit, y^y^->m(DmtVXn, Macro 
mol. Chem. Phys., 1 9 5,1665-1672 (1994) tC. i/zL 

— V^e-r^ • ti/«7^dii i-7xy^^i>yf 

*V^^e>3-t KD^r^-5-7xy^ri/^MW3- 
t Kn^^/-9-7xy =^W ^->^§r^.^-/ h £ LT^ 

[0 0 2 3] Macromolecules, 2 9,3432-3435 

(1996) ICte, v-^— K^e-^^ • ^t^^V^Sr/B^ 
t, 6-7x/^>^tyt^b3-t Kn^r>>-4-7 
^r^g§^tK3-fc Kn^r^-6-7x/^^^t 
^^^FitT^PHAl:, 8-^^y 
^^y»f)3-t Ko^re/-4-^^y 3ri/&mRT$3- 
t Ko^>-6-7x/^^fyiM3-e Ko^f 
>- 8 * y df- *yJr>7 * v^^t^l^ y h t L-T^fr P H 
A$r, 1 X-^^S^^V^-bl/mfrh 3-t KP^i/ 

^V^^U^3-t Ko^-7-7xy + 
S^^^&^y hiLt^t?PHA^lt5^ 

[0 0 2 4] 
Ml] 



21 













(mr/U 


(de/D 


(%) 




950 


100 


10.5 




820 


90 


11 




150 


15 


10 



[0 0 2 5] Can. J.Microbiol., 4 1 ,32-43(1 

995)~er± x ^a-K^t^-^U«7^ATCC29 
347fcfc&.tfv'^— K*-*-* • ^^(Pseudomonas putid 



a)KT2442#c£;?^T\ *??^mt p-i/T / 7 J 

V^S^&y^-^;/ L/r<ttfPHAG>£«CjjWl 

[0 0 2 6] %fWm2 9 8 9 1 7 5-5§-^$BlCta x 3-t 
Kn^^-5-( ; t/7;Vtci7xy^i/)^y^yx- h 
(3H5(MFP)P)^y hfc5V^*3-t Kd^'>-5 
-(i;7;UtD7x7^>»^y^/x-K3H5(DF 

p)p)^l- v hfrh&z**rtfy-<r*-. w<H3H 

5{MFP)P^7 hfc5V^3H5(DFP)Pax 7 

[0027] riif>©4ili£JlTo«4 r3©RW*j 

^#^1 : -SB. 2 4«fffl| ; "Jgg, 9 6« 
(Difjjl^^^-: 3H 5 {MFP)P^U-7- 

(2) #^6^!J^:3H5 (DFP) Ptf^#y-^— 

Zl^ g CDSS: S^A^n ^ y 3r ? >-^^7 ^ 

(3) ^e>*t£#y^— :3H5(MFP)P3^Uv- 

— ^ i cd^jC:^- y 7-/^0 7 a: y > $ iy"fio 

(4) #btt6^y-^— : 3H 5 (DF P) P^^V^— 

[0 0 2 8] ^fc. is? D^^r>>y^^r^-/^— 3.^5, 

7 t- <t 6^M<?5^^^^ (Macromolecu 
les, 3 0, 1611-1615 (1997)) 0 

[0029] ro^tctn^ K*^**^ 
^Ttf^^STs y^"^(^T. NAi:IB^-r6)^iy^ 
n^^^gg^(^T, CHBAtHttS)*)5^ 
?n^*VA4afc(j2TF« CHVAtlEmi-S)(7)*# 
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[0 0 3 0] ^OiMW-BBLTtt* CHBAl^t 
t\ MMh"^^2 Ommol/LO^-e, CHBA 

[0 0 3 1] 
[^2] 



^2 



NArCHBA 


CDW 


PDW 


urn 




5:5 


756.0 


89.1 


11.8 


NA.CHBA 


1:9 


132.8 


19.3 


14.5 


NA,CHBA 



[0 0 3 2] CDW:MMt(mg/L), 
P D W : V ^-®fi(mg/L) , 

(R^: PDW/CDW(%) 



[0033] ^<7)j:3^ m+ftw&m&mmicm'Ax. 

fcPHA^ii:J:?)41LJ:9tt^ 
[0 0 3 4] L^Lfca*^ ^AUi^ 

/3^ic«t^^^M^w>'^2o5>-foM< 
o fc&Wfr%ffc U ^tL^^PHAco^e/-e— 
^-y h£ UT^9&£;ft,6;rc#>. ^/&$ftSPHAI;i 

f-8-7=s*is*?*>mb^ ftmmmtex<om%m 

X&2>3-t Kd^>6-7i; *V^*1>->'|fc3ttJ'3- 
t Ko^^/-4-7x/^ S'gSgW 3 ffi^CQ^ 7 - 

TO^nji^ufc^-en ®L&m<Dmmm<. ph 
[0035] ^(Dtctb. m7<L.*5 b-rzm&m&m-r 



*«l-C*^Sr««Ufc^*>. PHA«r«iltit5*^ 
[0 0 3 6] U*»U*3ft5?>, *#W#&<0*f*fc:«fc;h 

£*WtPHAf*, *<DK8t#1&<s nhftZ>#V-?-<D 

/t^f)-C$)-5mcl-3HA*y-7-^^ h"C*> 
5o :n^mcl-3HA^yh«:, fClfc 

nPHA ic#gtcM# bfc*§<a\ ^y-v-co^^ta 
im«(Tg)fc35L<»T$*So «m-e« 

ttttSr^J; 9 t-$-2>m&. mcl-3HA^y 

5 0 z<Dmm<Dfflk^fkbvx\±* **<o««a6«r*^- 

Tc^tw. iOT^i^S^^mcl- 3 H A^e / ^7-^^ 

ot£^;-*—=L~y h£^ifPHA<£H£j&£r@to£i-5 
mcl-3HA^/v-^5/ hlil^M/v- 
^•^^ hiM^§rMt5I^<s PHA^ 
i^racl-3HA^7-7-a^y h(^*^i6T®l|-C 

[0 0 3 7] 2(c|BWW:aWEOSIJBS:**-r* tOTfc 

9, T'<^xwm?&mttw&bvx&m*fmm*w 

»fi£^<C<, lttit5PHAS:i«tt«t»5^tiJ 
[0 0 3 8] 
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tvWStXt*/* d^^v-yv^^r^iic^r-TS P H Aco&B 

[0 0 3 9] ^B^O^y t Kn^r^T/U^ 

A m B <1 _ ID) (1) 

Cfc*ru AteT!E5£(2)-e^£n, B^Tia^O)^ 
£v^4)^it£;ft,£^y^--^:y 

£t> i£Lh-c$>9, mteo.oi £*_h, i*»-eai> 

a) 

[0 0 4 0] 
[Ik5 6] 

R 0 

(2) 

?«3 

(CH 2 )k 

CH 
II 

CH, CH 
(CH P nO CH, 0 

(3) (4) 
[0 0 4 1] (ifBiW, n teO-10 X&V. k ft 3 £ 
fcttS-CfoO, RttTffi^<5)d»e>(7)-C*h>$*L5S 

[0 0 4 2] 
[ft5 7] 

R2 

R1 r^?*^ R3 

0 0 0 

/ (CH 2 )q / <CH 2 )r ^(CH^s 
(5) (6) (7) 

[0043] (5£<5)*k Ritt, *mm+m). 

>Wrf-* -CN, -N0 2N -CF 3 , -C 2 F 5> "C 3 F 7 d» 
6SlR$*tSS"C*>»), q tt> l-80»»$ 
^;^(6)^ R2te. tMWR^HK /^yyl^ 
-CN, -N0 2 , "CF 3 . -C 2 F 5 . -C 3 F 7 

-N0 2 , -CF 3 , -C 2 F 5 , -C 3 F 7 3&»e>StR$lx*S 



ICfi, 5£(5>|:i*5VvT\ Rl=Ht' q=2 4>£, R1 = H 
tq=3<0S, Rl=-N0 2 -Cq=2WS, 5£(6)l£;te^ 
T. R2=^Dyyi« r=2(OS[{iU _hI2B t b 
T±IS^;(3)$>S^«:(4)i6^2^^^^^^^ 

ICISSL R2=-CN-Cr=30S, R2=-N0 2 f r= 
3<0&, 5£(7) |C*5V>T, R3 = H*T? s= 1 (Dm. R3 

SSrSK-rSBR^W:. *<6>Kl*JVv-c\ R2=^n^y 
m^X* r= 2RXf4 <D-m<Dm<DM&&£> J &li&l'. Jb 

-^yhtutJR^a^sfc^ io mmn&^x 

So 

[0 0 4 4] RU R2RX*RZ<Dm&&mzn<^ 

l^ttaK y <£>^ 9 iiJtig $ ICSS^T* 

[0 04 5] *|SW<D2K y t Ko^T/^/x 

y y t Kp^r^/x^b^r# 

A m B a _ m) (1) 

<fc«u Af±Tia^:(2)-e*$tt. bi*tb*(3)*> 

5) 

[0 04 6] 
[«S5 8] 
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R 0 

(2) 

(CH 2 )k 

CH 
II 

CHg CH 

(3) (4) 

[0 0 4 7] (_hiE5S<K n tt0-10 k Ii3t 

fctt5-C&0. RttTIB^(5)36»e>(7)T»*to$tbSS 
*>?>S#£*x**fr*< * t> 1 £Lh<^-e;fc£) 

[0 0 4 8] 

[^59] 



R2 




[0 0 4 9] <5£(5)f\ Rltt, TkiftlSWHh 

-CN, -NO z . -CF 3 , -C 2 F 5 , -C 3 F 7 

-CN, -N0 2 , -CF 3 . -C 2 F 5 . -C 3 F 7 t>>bm$l£ 

(7)*, R3te, 7k*DiWH), AO^yl^, -CN. 
-N0 2 , -CF 3 , -C 2 F S , -C 3 F 7 frbMViZtlZm 
XhV, s r±, l-8<Z^^^*R£*x£;{EU _h 

lE-j&5£(2)K:fctt5R£ it, -Scd^^-ts^ 

iCHt, ^(5){C*5^T. R1 = HT* q= 2C0^, R1 = H 
t q=3(DS, Rl=-N0 2 -Cq= 2 CD^, i£( 6 ) l£:Jb^ 
T\ R2=ADyy»t r=2©S, R2=-CN"C r 
= 3(DM, R2 = -N0 2 T* r = 3<Om, ^(7) iC:fcV> 
R3=H"C s= 1 (Dm, R3=H"C s= 2<D^ ft x 



[0 0 5 0] RU R2&tfR3tf)ffl&{miCOV> 

VM3#y -r— 4^ <o&9&£;ix^£l;:*^-c^ 

[0 0 5 1] iW^/V-ar: 

-IWr^yx- htc^o^, mnr/i-jj ;^—b£X 

[0 0 5 2] i-^to^, &&m<DtfV t Kt^v'T/Kfc 
/x-KPHA)©8^fell, T1B5£(2 3)X~m$tl 

t^^57;^/x- Marias* (2 3)tt$ti5 
«r-frrtL#**£4fcfc. TI2^(2 2)Ti££*'u57Vto& 

h tTia^:(2 2)-t?^^n^T/^y 

[0 0 5 3] 
[^6 0] 

R' 0 

(22) (23) 

[0054] (_kfB5£<K r^tib^;(2 4)«^^ 
l©'>4 < £ 1 oj^_hcog-efc 9 , r' «±I2^:(2 

lo^Sf$)5o ::t\ t-2. t-4, 
1 £l±OS*«O^S:IS <9 #5) 
[0 0 5 5] 

Mb e i] 
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R4 

CCHpt 

[00 5 6] (±IB5£'K b < tX&W&iD 

ht LTtt0&**i5fc«>, 10 m^m^T* 

[0 0 5 7] ±|S(DR4<D£^^it6@^t iTIi, 
s^y^m^-. "CN. -NO z . -CF 3 . -C 2 F 5 , -C 3 

y^— o^t)3i*tia$ic*3^ry 

[0 0 5 8] «RStbTtt, ^yV=»- 

[0 0 5 9] £fbiC^#bfS> 

-l^cor/^yx^htti, m^ta-* y h£A 

bT^y^^hV-O^^^DLfc^T^ 
[0060] -rftfc^ ^^OJKy fc Kn^^r;v* 

/x^h(PHA)^M^It TI2^;(2 3)T^^n 

$ti57;^yx- ha>e>TiE5£(2 3)-em£ti%*r y 

hSr^tfxKy k Kn^^T/^yat— h 
fiRL»6»^Sr, TI2^:(2 2)xm£tiZ>T/\s* S 
- h^TIB^;(2 2)^^^L5T/U^/^- hEJWh©& 



[0 0 6 1] 
1^6 2] 

(22) (23) 
[0 0 6 2] (±IE^, R|iTlE^(2 4)T^^H5 

S<z>4>ft< i o£Ji±os-efc 9 , R'tt_LiB5*;<2 

•ttmz&^T t-6-e*>ss3&»e>3g*R$n-5^< 
i &L±<DmM<Dfr&Jb r> »*> 

[0 0 6 3] 
[ft 6 3] 

R4 

[oo64] (.hta^*, R4^ } ©&t> b < i^f^ 
n«tr i ~ s cD^ufc^^-r) 

^«ti-52Ky^-<D«l^, 
tt/iif«r5»«©Jb, a^*«rfflv^SfcJ»v^ 0 -floras 
flMSft* t©^(2 2)-cs^ r y h £JE 

<fc Di^Mf L^yi2o^foi< *ofc rgij^ 

«y ht LT«i»)ii*nsfc«). io mmum^x 

[0 0 6 5] JLf5<OR4(D£l;i:*ott£©&£i: Lt(i, 
^D^yi^ -CN, -NO z . -CF 3 , -C 2 F 5X -C 3 
F 7 ^^(f^ixeo R4(OHIWft«fcO^Ttt, ^ 

h. y ^fo6i/Mi^^^cofpm^fc^rt>> *fc->^n 

[0 0 6 6] ^^tC^^#b»±, I^OTyv-a^ 
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n-toEtmut ur tc aim ^/McgB^-ra^rwK©* 
#y*-KPHA)©4l**», Tie^:(2 3)r-^$ 

/u^/rc— b^Tie^;(2 2)-e^$n^r/v^y^- h 

So 

[0 0 6 7] 
[fC6 4] 

(22) (23) 

[0 0 6 8] (±153;*, RttTffist<2 4)-e*3*ia 
S^M<ttio^±os-e$>*), R , ^±ie^:(2 

i^£X±.<Dmx$>z> 0 t-2, t-4, t-ewt 

[0 0 6 9] 
Mb 6 5] 

R4 

[0 0 7 0] (±125*;*. R4^ ) ©&^L<tt:5fc©&<D 
S^^£-T:C7)5S(2 2)T^^fitS7/^/x-h^i 

i ») ii^^ f u>i2 o5>f oi< /iofc mw& 



$?<5© 

[0 0 7 1 ] _LI2<Z)R4<7)gi^ft^g^^ IT^ 

Anyyg^ -cn, -no 2 , -cf 3> -c 2 f 5 , -c 3 
hfrhtzztfV t Kp*3/7^yx-h^# 

[0 0 7 2] TCAlM^UKW^aWSMfefc 
LTlix TCAlM^/l^<Dk<OK#&^S^g£ N 

;u*> ?^^m, y^^m. v^^mRxf* 

[0 0 7 3] <*<plC3&93#t>l*, S^l^yv-ar: 

(ommmt vxx v^zfh ><o**^tsmmz& zmm 

^L-y h<Dt%&&'>%:\t\ $>SV>^^E^/^VNPHA^r 

[0 0 7 4] -ttefrh. &&m<Z>rt}) t Kt2^>TAO& 
/x- KPHA)<OJS!£^&te. T1B5£(2 3)"C^£;ft, 

t^^ix57/^yx- hd^Ti2^;(2 3)-ci$n-5 

(2 2)Xm£thZ>7/ls# S a:- h&^OMXHt^ Itt 4 

[0 0 7 5] 
Ht6 6] 

R' 0 

(22) (23) 
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[0076] (±is^, Rf*Tfe5*:<2 4)-emtstiz> 

i o£A±<og-es>5 0 ::t\ t-2 x t-4, t- 6 Ji 

[0 0 7 7] 
[ib6 7] 

R4 

(CH 2 )t 

[0 0 7 8] (Jlia^f, R4&1 ) B#lt>L<tt5fcff«<0 

i:«9^^M^-i/>^2o5>-foM<^oyb riij&ft 

[0 0 7 9] ±fBOR40iStC*5ttStt*St Lttt, 
^py^I x , -CN, -NO z . -CF 3 . -C 2 F 5 . -C 3 
F 7 ^tt^o R4<DB*{fce*-o^-Ctt, ^"/l- 

^tt^t ftteitas^v iR^fc 5 vm*# 

[0 0 8 0] MRicmKjlltta, Tia*t 
(2 2)r^^tb6r^y^— h^^Tia^:(2 3)r^ 

[0 0 8 1] 
[ffc6 8] 

(22) (23) 
[0 0 8 2] (iffisW, RteTi2*t(2 4)-?^£H<5 



lo^STfe^ ^^T. t-2. t-4, t-6te 

i suxDm»m<D&&& 

[0 0 8 3] 
[^6 9] 

R4 

CCH^t 

[0 0 8 4] (_bSB^t>. R4&* ) ff*t>L 

tUftAUr 1 - 8 ©Ii$:^t) 
±fH<^R4<Dgt£:fclt£mi&g£ LTf*. ^n^g 
^ -CN> -N0 2 . -CF 3 . -C 2 F 5 , -C 3 F 7 

[0 0 8 5] £*T\ *»WKl*»t**f**3!Ky t Kn* 

[0 0 8 6] *#03<O*f«fcsKy t Kn^T^^ai 
-H*. TISxt(8): 
[0 0 8 7] 
[^7 0] 



F 




[0 0 8 8] T^$n^>3-t Kn#-5-(4-7/^ 

[0 0 8 9] $ bid, T!S5£(9): 
[0 0 9 0] 
lit 7 1] 




[0 0 9 1 ] T^^tx53-t Kn^-5-(4-h y 7 

[0 0 9 2] *«^o«r«/jrPHA«rtt&«i«rffi 
vnt^M-T *»<oiB«-SJf«u TEft^W( 21): 

[0 0 9 3] 
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[ft 7 2] 



[ft 7 6 ] 




OH 



0 (21) 

[0 0 9 4] "(?^^ix6 5-(4-MJ7;WtP^f;U7 

[0 0 9 5] Tie^Cl 0): 

[0 0 9 6] 
[ft 7 3] 




[0 0 9 7] -e*$nS3-fc FP#-4-(4-^hn 

[0 0 9 8] TSasSU 1): 

[0 0 9 9] 
[ft7 4] 




[0 10 0] T?m£tlZ> 3-t Kn^4-(4-v'ry 

[0 10 1] ^{d, TiSStU 2): 
[0 10 2] 
[ft 7 5] 



0 



[0 10 6] T^£*L£3-fc Kn# L 4-{3-7;Vt 

b Kn^T/l^/^—h 
[0 10 7] £ TfEzSU 4): 

[0 10 8] 
[ft 7 7] 



// % 





[0 10 9] T^£ft£3-b: Kn^4-7x/drv/ 
h #*5, _hfE5£<l 4)cD3-fc Kn^ 

l5^(3)$>5v^tt(4)"C^$fte^ey^— ^.-^ 
t i> l S^±^t? 0 

[0 110] 
[ft 7 8] 



°«3 



(CH 2 )k 



Pi 
(CHjn 0 



CH 
II 

CH 

I 

CH. 



(3) 



(4) 



[0 112] 
[ft 7 9 ] 




[0 10 3] -C^£n<5 3-b Kn^tP-4-(4-7/v^- 

[0 10 4] TIB^CI 3): 

[0 10 5] 





[0 113] T^^tl63-t KD^y-5-7xy^r'> 

te. TIB^(3)fc£^ttU)^£;ft,5^/-^-^~5, 
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h co b < t h i msi±.*^teo 

10 114] 

Uts 0] 



?H 3 

(CH 2 )k 
CH 

It 

CH 

I 



PH 0 



(CH^n 0 ... z . 

(3) (4) 

[0 116] 

Ubs i] 




[0 117] T*f$n5 3-t Kd^-5-(4-7;^ 
(1 6)C03-e Ku#>>-5-(4-;7/K^ti^a:y 

[0 118] 
Mb 8 2] 



?H 3 

(CH 2 )k 

CH 
M 



™3 



CH 

I 



(CH>0 CH, 0 

(3) (4) 

[0 12 0] 
Mb 8 3] 




0^ 



(8) (16) 
[0 12 1] -C^£;ix£3-fc Kn^r^-5-(4-7;vt 
a^^^yu)-^^<b 3-t Kn^r>5-(4-7/Wtn7 

[0 12 2] £*>IC, TIB^d 5)&tf(l 7): 
[0 12 3] 
Mb8 4] 






P 7 0 

(15) (17) 
[0 12 4] T^^tt53-fc ^rv/ 

y n.- h t ur^-tf ^ D t *vr^* y ^l— 

hT**>6o fc*3, ±|S^:(1 5)&tf(l 7)<D3-t Kb 
^v'-S^xy^v'^t 3-t ^^^-7-7x7 

(3)fceVMi(4)-e^^tt5^y^— ^--5/ hCD?^ 

fc< £ i «£LbSr&tr 0 

[0 12 5] 
Mb 8 5] 

?H 3 

(CH 2 )k 

CH 
II 

CH 



p. 

(CH^n 0 



CH. 



(3) (4) 

9): 

[0 12 7] 
Mb8 6] 
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AX 



a- 



[0 12 8] 
Mb8 7] 



<14) 




[0 12 9] T^2ix>5 3-t Yxi**/-4-y 
m$t, 3-t Kn^-6-^y :^^:*1^>'^&u:3- 
±ie^;(i 4), (i 8)^rf(i 9)<^3-t Kp^>- 
^(D^r/^-^^^ h\cn^ TfE^;<3)*)5^w:(4)-e 

[0 13 0] 
Mb 8 8] 



(CH 2 )k 

CH 
II 

CH 



I 

CH. 



(3) 



(4) 



0): 

[0 13 2] 
[<fc8 9] 





[0 13 3] 
Mb9 0] 





[0 13 4] T?^£:h, ( i?3-b Kn^e/-5-7 ( xW^ 

#*3, ±fB5£(l 5), (1 7)RTf(2 0)C03-t Kn* 
v^^^&U^-t KD^:/-9-7xy^v'/ty 

t^^yv^- htcfi, TfE5£(3);b5iM:i 

[0 13 5] 

Mb 9 i] 



(CHjn 0 




(3) 



(4) 



[0 13 7] TI2^:(2 5)"C«£*1,6 5 

- ( 4 - yfr* ny^ (fpva) &^t*mi&-v 

mm-rzzt-c Tisa;(8)a»bfc3 3-t k^^^-s 

-(4-7^to7xn;V)*M(3HFPV) ; e/v^ 

[0 13 8] 
Mb 9 2] 



(15) 
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F 




(8) (25) 

[0 13 9] -ftefrh. *¥&W<Dtf}) t Kn^rVT;^ 

/x-KDjjjKftu, ±iB^:(2 5)-e^$ix5FPv 

A«r$tf#ifit\ FPVA^Uf tt_h|B^(8)-C^$ 

[0 14 0] «^«fe<^SU<o— ofc Ltfi, ^ 

[0 14 1] $£>K, ^it^OSiJco-oirUTtt, fft 
2LV0<Dmm&. S:(2 5)t^^FPVAt/K!j^ 

[0 14 2] ££>tc, $l^;fr&coSiJ<D-o£ ttli, ^ 
£4fe4>J$K&* ^(2 5)-Ct^FPVAi:TCAt 

[0143] m&jjfe^ftKD—^bisxn, itt 
%im<nmm*, ^(25)-c^^fpva^h7 p 

^> 36^«*li*«!llSbfc*iflfcJ;5**©^*< fcfe 

[0144] *isw#e>r4, T!E5£(2 D-e^^tvss 

-(4- h y 7/UtD^f^7x^/U)^fi(CF 3 PV 

A)Sr*tf*«s-e«f*i-*rfc, TI2^;<9)d^^s 

3-fc Kn^ri/-5-{4-h y ^^^-n^^^m^^)-^ 
f^OHCFgPV)^;^-^ h£r^tf#y t K 
p*->r;^ y b b^5«£4*«:&3 etc 

[0 14 5] 
Mb 9 3] 




(9) (21) 
[0 14 6] #3B^<7>#y t Kn^v/T/^ 

/m-hC0^^^ ±E^(2 1)-C^$^CF 3 

pvA£r£tri&J£T\ cf 3 p VA$rftj^br±iE^; 



(9)-Ct$^3HCF 3 PV^y-7-^> 7 b£^tf 

#y t p **isr /is* s^-h&ttmT 

[0 14 7] »5S*fe©SUO— LTtt, ^ 

mv>mm*. ^(2D^^5CF 3 pvAi:ii^ 

[0 14 8] jH56^jfe©3SiJ©— oirUTtt, IS 

$im<Dmm&. s:(2i)fi^n5CF 3 pvAi^!j 

£>0 

[0 14 9] £61^ »^&<0Sy^>— Ok bTte, |R 
&m<D&m&> ^{2 1)-C^^MCF 3 PVAtTC 

[0 15 0] £(biC, j^jt^OSU^— bTte, ft 
£M<Dm%k&^ ^(2 1)^^MCF 3 PVAi:jKy 

l)t-I^5CF 3 P VAk fcVi^;/^fc6^fct^c9:& 

< ki>2&fex-ftt>t\,Z>z. k&ft&k-rZo 

[0151] TfB5£<2 6)^^54 

-(4-~ hn7xydr-/) g§^(N O z PxB A) Sr^tf 

[0 15 2] 



[fb9 4] 




(10) (26) 

[0 15 3] -ftefrlb^ *mm<Otf}) t Ko^rVT/V* 
h<D§^2f*fcte, _b|2^(2 6)^^tl5N0 2 
PxB A£*tr#fl&-<\ N0 2 PxBA^J^U-C±IS^: 
(1 0)^$^3HNO 2 PxB ; eyv"a^ 5 / h 

[0 15 4] «at*«fe<OSUO-oi: 
m<D&m&, ^(2 6)r^$il5N0 2 PxBAtfIi: 

[0 15 5] ^f>tC, mmjjfe<D%\\<D— Ok UTf*. 4K 
*k®><Dmm&. 5£(2 6)^^nSN0 2 PxBAi:2Ky 

s e 

[0156] £ e>M, ttf£2f?£<£>SUtf>— ttii, ft 
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[0 15 7] $*>|C, «j£^SfcO0J©-o£LTM^ tt 
QL®<Dl$m*. ^(2 6)T^^N0 2 PxBA^y 

6)-C^^ix5NO 2 PxBA ( l:t 0 ;i'^fc6i^(0 
[0 15 8]^fP)lt TfE:£(2 7)T«£*v54 

-{4->ry7xy^»iSSf(cNPxBA)^tpW 
r^in^^-c, Tiassu 1 3-t kp* 

i/-4-(4-i/r;7x/^)i^(3HCNPxB) ; ey 

10 15 9] 
Ifb9 5] 




(11) 

to i 6 o] -r ^^<^^y t Ko^vr;^ 

zBA^tr«F4ST*« CNPxBA^ffJffibT_LIE^i(l 
l)-et$tl5 3HCNPxB^/v-a-^ h # 

[0 16 1] «3e*Tfe<OJSiJ<Z> — ^Lt(t 3*£ 

yxDmrnz, #.(2 7)-?mistiz>cKPxBAtmmb 

[0 16 2] m^&^S'J^— o£ Ltlt, ft 

£*fe£>*&3i£. 5£<2 7)T^£ixSCNPxBA<h#y 

6 e 

[0 16 3] £*>fc. ®iit^<DgiJC0-O<t bTtt, ft 
£.V0<D1gm$:. ^(2 7)Tt^CNPxBA^TC 
A^^/WCB8^-rS«T«ifttS:$tP««B^J:-5««-t? 

[0 16 4] «3S^&©»J<o-oi:UXtt, IK 

£«K0#**r* ^(2 7)Tt$n5CNPxBAi^y 

7)tH$ix5CNPxB At tT/Hf ^iftab6V>tt-t©*fi 
-(4-7 /V* p 7 * y * gg^ ( F P x B A) tfi£ifc 



■CMfS^i:^ TlESfcU 2)!&»e>fc5 3-fc Kn^r 
^4-(4-7/^n7x/^»|§^(3HFPxB) ; t/ 

it L#Sft£<&£#6 d * Lfc 0 
[0166] 
Ut9 6] 




(12) (28) 
[0 16 7] -fft*^ &mW<D#V fc Ko^^r/^ 
yai— ^ojet^fe^ ±12^(2 8)t^£;ft,6 F Px 
BA^tf^-Cx F PxBA^rflJ>lL.T±iB^;(l 2) 

T^^tisaHFPxB^yv-^^ b£^t^y t 

[0168] £fc. fiUfi;frSfc<OSiJ<D-o£: LTI*. ft£ 
m<D^m^. ^(2 8)-C^^5FPxBAtiIi$r 

[0169] $b\c^ m&ifm<D%}<D-obL,x}*.. n 

&%9<Dm&&, ^C( 2 8)°VM£frlZ> F PxBAt/Ky ^ 

[0 17 0] ££>ic. sse^fe^su^-otu-ctt. ft 

£fe0*Ht&« S;{2 8)^$^FPxBAtTCA 

[0171] $ e>ic, si5g*«fe©gijo— ot urn. m 

%M<D^m*. ^(2 8)T*I$tl6FPxBAt*y^ 

■ci^ns f PxBAt e/i^^fcavMs^ca&t & 
h 2 ©B-etTfettS r. b Z&Wn b~tz> 0 

[0 17 2] TI5^(2 9)T^c£*x£4 

-(3-7;V^n7x/^ri/) I8^(m F PxB A) <Sr^tf4£ 
i^fSri-C, Tffi5£<l 3)^e>«5 3-t Kp 
^>4-(3-7/l'tD7x/^^)|S^(3HmFPxB) 
^eyv-a-^ h£r^tp*Ky t Kp^VTA';*//^— h 

[0 17 3] 
Ut9 7] 
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(13) <29) 
[0 17 4] i-ftfc>^ &5&W<Dtf}) fc Kndrv'T/U^ 

xBA£^tr*gi&T\ mFPxB A£;£J/H LT_bf5^(l 
3)^$tL53HmFPxB^ey^— n.^.^ h 

[0 17 5] S3fcfr8=«D8Utf>-o£ LTtt, 

4fe©#ilSr, ^:(2 9)«$^mFPxBAttii: 

[0176] seic, «sg*j5feosijo— uxra, m 

[0 17 7] £S>fcl, S3&frfc<0SiJ<&— OfcLTWU 

aim- * /wc»wa#««* «r*t?**te j: *«t-c 

fT^rfcSr^mfci-So 

[0 17 8] ^3t^OSU^-Ofc LTfi, « 

£4toO«S«r % 5^(2 9)-C^^tt^mF PxBAfc/Ky 

^hvfc^^tp^^j:6^fc, c*uc^<5£(2 

9)T^$tiamFPxBAt^t*y^5V^WC»t 

[0 17 9] *»W#btt, TIE^:(3 i)-e^^^^5 
=/i^3»< P v a) Sr^tf^Jfe-m^-r 5 r fc 

^i(3HPV)^/7-a^5/ h£r&tP#y Kn^r 
V7;p* £r»ft L«51K£4totr#<5 £ fc i-Hfc5b 

[0 18 0] 

Ms9 8] 




(30) (31) 

[0181] -ftefrh. *isw<z>jKy t kd^^* 

fcHSfc^tf^ifiX% PVASrfiJffiUr±ie^(3 0) 
^^63HPV€/-e-ar:^ h£r^tr#y fc Kp 



W-rs^fcSrEMBfc-r*. 
[0 18 2] Mat^fe<OSlJ<D-ofc ttfl, 

^OD^^SPVA^y^hy 
fc Z^tttemK X 5^*T?tT 5 - fc SrflMft i:t5 0 

[0183] $ mmjjm<D%}<D-oh utf*, $c 

§L%><Dmm&^ *(3 1)-C^fl5PVAtTCAt>f 

fc^mfc-r^o 

[0184] $ fblc, S^^fcoSUco-ofc tttt, m 
^(3 1)-C^n6PVAt^y^h 

£ft5PVAfc tVwt'^fcSVM^^fc^^ a> 
o^*asSrfttflSLfc#fl&^J:S##o/^3&< fct>2&pg 
■CtffeHS - fc £<fctftfc-f-£o 
[0 18 5]WM^It TI5^:(3 3)-Ct$n56 

-y=c ^./v-.^f -y- yi(PHxA) &^tf #*!ro»§H-.5 r 
fc-C, T1E5£(3 2)^53-t Ko=*i— 6-7^- 

[0186] 
MS 9 9 ] 




(32) (33) 

[0 18 7] -ttet>-b. &¥8W<Otf» fc Kn^>>7;^ 

y^-h©jR5g*ifer±, _bie^:(3 3)-e^$tv^PHx 

Afc«Wfc4r*tf«F%-C, PHxA&#JJBUT±fB5*;(3 
2)^^tl53HPHx^yv^5/ h^^tf^y fc 

m£*ri-3 fc fc *r 5o 

[0 18 8] «5g*i5feOSiJ©-ofc 

®><Dmm&, ^(3 3)-c^$tt6PHxAfc^y-<^ > b 

> fc t&ifclc «fc 5 *g*t-?fr 9 r. fc fc -f--5o 
[0189] $ felC. Sljg^ifeOgiJ©— ofc LTtt. fR 
±M<DS%%k$:, ^(3 3)t-^$tl5PHxAi:TCAt 

rfc^mfc-r^o 

[0 19 0] $ <bt£, «5g*r&<osijeo-ofc LTtt, 3& 
&m<»mm*:. S(3 3)-C^$WPHxAtJjfy^ 

hvfc^tp^icj;6^fc, dftlcJK<^;(3 3)-e 
f^ftS PHxA fc fcT /Hf^*>$V^«<D^fc £^ 

2 wtWHtt>fr* r fc sr^mfcir 

[0 19 1] *«^#5>tt, Tf25*:<3 4)T*ic£;ft,£4 
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- 7 ~ / * i/mWt ( P x B A) tpigifc-Cig^-f Z^t 
[0 19 2] 

[fbioo] 




(14) (34) 
[0 19 3] 1"fe:b*>, t Kd^v^7;^ 

A$r^tfJ^j&-C. PxBASrflJ/BUTJhiE^U 4)T^c 
[0 19 4l*fc, Wklj&lD&HD DtUli, 

[oi9 5] mmj>m<D%i<D-otL,xtt., m 
h^t *^t?mmz x zmm-en tts. 

[0 19 6] SblC, «ag*«feO»JO-ot UXtt, « 
£M<Om%k*. ^(34)T^$WPxBAi:TCAf 

[0 19 7] £<bt^ »5Bc*«fe«>»Jo— otim fk 

CO 1 9 8] «S03#&«t, TIB^:(3 5)"C*$ttS5 
-!7 y ^ri/f»(PxVA) «r*tf C £ 

"C, Tf25S(l 5)d*5>3&« 3-fc Ko^-5-7xy * 

[0 19 9] 
Hkioi] 




(15) (35) 
[0 2 0 0] i"#;b*>> ^^02Ky t 

s^-htoMmxmtes ±!B«:(3 5)-e*$tt5PxV 

A«rfrtf#ifc-0, PxVA£#J/8LT±fE:£(l 5)T*^ 
$tl§3HPxV ; ey^^^ h^t^^y b Kn* 

[0 2 0 1] ^fc. S3£frifca>»jG>--o£: LTfi, 
4&KOJ§3t&. 5S<3 5>"C*$tt5PxVAi:ttrStS:* 

[0 2 0 2] £tb\C y 3KiS*fe©»J©— oi: UTJi, ft 
£4fe©*«fc, ^(3 5)^^PxVAi:^!)^ 

[0 2 0 3 ] £ £>M, »5g*fe<0»J©— o<b LTI*. « 
&M<Dl&%k&, ^(3 5)-C^^^PxVAi:TCAf 

[0 2 0 4] $ ^i-, aais^feosuo — :>£ urn. 
£4&<ojs*«t* S:(3 5)-eg$^PxVAt^y^ 

& $ *x 5 P x V A t fVv f >^£> £ v <Dm t 

[0 2 0 5]^tf)ll TI55£(3 6)-C^£;ft,£5 
-U-^/l^P^y ^^(F PxVA)£^frig 
«t»*tSrfC, TiESfcU 6)H45 3-t 
^>-5-(4-7/Wtn7x/^)^fi(3HFPxV) 

[0 2 0 6] 
[^10 2] 



F 




(16) (36) 



[0 2 0 7] &WM<DtfV t Kn^v/rw 

y^-h<o«as#Sfctt. _hie^;(3 6)-c^^ti6FPx 

VAirllli^^tP^-e, FPxVA£flJ/8LT±l5 
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6)*C^$HS3HFPxV*y7-a- s , 

[0 2 0 8] S^&^SUO--o£ briS. 

m<Oi&m*. ^(3 6)-C^tl5FPxVAt3KD^ 

[0209] $e>fc, mm35&k<om<o— oam » 

[0 2 10] ££>K, Ji!3S*ft0»J(0-ofcttH:, ft 
F PxVA£ fcVi^^&£VM2^<7Dj&<!: £ 

[0 2 1l]«iff>lt TK(3 8)-C*$jl54 
-v-^ o vvVgggKC H B A) «r<&tf««n?#S-r S 
r^T% Ti55S(3 7)i»fcft«3-t Kn*->-4-^ 

[0 2 12] 
[|tl0 3] 

O — r 

(37) (38) 

[0213] -ttefrh. *mM<n#}) t Kp*'>7^* 

A£»«£«r&t?J#ttrt\ CHBA§r^JffibT±IS^: 
(3 7)t^^63HCHB^y7-a^y h £r£t?# 

[0 2 14] «iS^feogiJ(D— LTf*. ft£ 

•©»»«r, ^(38)^^ix5CHBAi:^y^b 
V £ *r«&W*«slc <£ zmm-eft 0 r £ £#ft f 

[0 2 15] Sfcfcu $£^&<DBUcd-- o<b LTtts ft 
£4toOm«r« ^(3 8)"C«$jl5CHBAtTCAf 

r£££fft£-rs 0 

[0 2 16] ^^iC, «5g*ifeOJ3UO— UTWts ft 
^•«>«l*r, ^(38)-C*$H4CHBAfcsHy^ 
h^**4trttfftfcJ:S*«*, rtua^K s£(3 8)T 

^^tl^CHB A t tf/Hf V&fc£VM*-£<D:&£ 
[0 2 17]«Wfbli, TIB^:<2 5)-C*$Jx5 5 



QH 



- ( 4 -7 A"* P7x ^gfc ( F P V A) & Tfaa: 
(3 6)-em£ilZ> 5-(4-7/ls*u7 / *cis)-g^m 
(FPxVAJWtrf&fl&^tiwtt, TffiSC(8) 
H45 3-t KP^V-5-(4-7;U3t"D7*^)t|[ 
&(3HFPV)2fctTFSBa;<l 6)H46 3-t Kp* 
■>5-(4-7A'tn7iy^»tS«(3HFPxV)* 
any h$r^t?3Ky t Kn*^*/x- h& 
Sit Ltaf^^a - £ Ufco 

[0 2 18] 

[ftl04] 




[0 2 19] 
[ftl0 5] 




(25) 



[0 2 2 0] i-Jfrb^ *3893<D3!Ky t h^W'VT/W* 
/^-hcoSit^lfe^, ±12^(2 5)T^^5FPV 

A^t^Jbia^o 6)-e^$ix5FPxVAt*ff^tSr-& 

tf^flH-C, F P V A&O^F PxV AMffl IT±IE^ 

(8)-c^$h5 3hfpvm±ih^(i 6)-T?m&nz> 

3HFPxV^/-7-^y h^r^tf^y t Ko^^T 

[0 2 2 1 ] Saft^fe^BUO-ot tttt, ft£ 

®><Dmm*s S:(2 5)-et^FPVAl«(3 6) 

-e^ £ n a f p x v a t *k y ^ h > t &&t*itMttz. <t 

[0 2 2 2] $ £>J^ Sa£#j£OSU<Z>-o£ Lttt, ft 
^•©«l*r, ^(2 5)-Cf^FPVA^(3 
6)ft^n5FPxVAtTCAf^^/WC|l4t5t 
«KR £ Sr^OigJfeic «t 6 «f«-CfT 5 r £ £4#ft £ "T 6 e 

[0 2 2 3] £e>lC, S^fr*&»J<0— o£ UTtt, ft 
^«J©«f«Sr, ^(2 5)T^tl5FPVAM^(3 

6)t?t$n-5FPxVAt^y^^hyi ^^ic 

<fcS*g#£, rtti:^<^(2 5)-Ct^FPVA& 
tf5fc ( 3 6 ) "C^ £ F P x V A t fcVWtf V^fc 3 V >f± 
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[0 2 2 4] *&Wm$>n, Tf25£<3 9)-C£t£ix£7 
-y =r. ; **s^-f9 yS?(PxHpA) «r*tr«tffi-e#4|-*- 
ZZtT\ TIB^U 5)*»€>3CcS3-fc Kn*$/-5-7 

3-fc K n 7 -7 x / 3 H PxHp) 

^/v-zi-^ h$r^t?/^y fc Kn^ri/7;v*yx«- h 
Sr»ig b»5*&«i«:#* r fc ICj&Sb Ufco 
[0 2 2 5] 

[fbioe] 




[0 2 2 6] 
[ftl 0 7] 




[0227] -r#:b*>, ^^o^ y t K^^r/u* 

Afc**fc«:*tr**-e* PxHpASrMffiUT-bCSC: 
(i 5)-e^$n^3HPxv^u?±iE^:(i 7)-e^£*L 

6 3HPxHp^yv-a-^ fc Ko^^T 

rfc£4#mfc-T£ 0 

[0 2 2 8] «5i;Wfe0>BU0>— ofc Ltd 

m<Dm^%. ^(3 9)-ct$^PxH P Ai^y^y h 

[0 2 2 9] ££>ld. Slig^ifeOSlJCO— ofc Lttt, |& 
^(3 9)T^^^PxHpAtTCAt 

-Y * /M£K^a*fa« fc SriWM&l:: X Zmm-VfT b 
r fcSrflHftfc-*- 5o 

[0 2 3 0] ££>fcl. ^^&^'JC0— ofc ITtt, « 
&to<T>*m*. ^(3 9)T^£*L£PxHpAfc;Ky-<7 P 
h>-fc£^trt&iftlc££tg^fc. lixM<^(3 9)t 

^ $ ft 3 p x Hp a fc e/u tr v^$> 5 v <dm t 
2 ^pg-cfT^n^ r fc £4$m fc i-^o 

[0 2 3 11 *^ff)ij:, TIB^:(4 0)-e^^ti,6 8 
-7x7 ^v'** ^^(PxOA) Sr-frtf^ifi-C^i"^ 
rfc-C, TlS^d 4)3i»e>*53-fc Kd^-4-7x 
y =^>g&®K3HPxBK TIB^d 8)d^^-5 3-fc K 
n^^-6-7x; ^^^rt 3 H PxHx)^^Tia 



5£(1 9)ri>ib&5 3-fc Kn^>8-7xy^t^^ 
yi(3HPxO)^yv-ar:7 hSr^frzKy fc Kn* 

[0 2 3 2] 
[ft 1 0 8 ] 




[0 2 3 3] 
[ft 1 0 9 ] 



(14) 




[0 2 3 4] 
[ft 1 1 0 ] 



a 



(40) 



[0 2 3 5] -ff£t>%, *5&W<ntfV fc Kn^'>ry^ 
/x- h<©JR3t*&«, ±125$; (4 0)-C^$HSPxO 
Afc*«fcSr^tP«F«&-C. PxHpA£#JJHLT_LSB5t 
(14)^$H63HPxB, _blS5t(l 8)^^5 
3HPxHx&U*_Li25£(l 9)-C^$tl-53HPxO^/ 
h^r^tP^y fc Kn^r^*;x- 

SXS^-f-S w fc SrWfcfci- 

[0 2 3 6] »alt*j5fe©SiJ<0— ofc LTte, »^ 

#JCDig||£, 5£(4 O^^ftSPxOAfcztfy-^h 

v fc ^^^iaa^iT-tT 5 r fc fci-a 0 

[0 2 3 7] $ £>|C, Siit^^SUC0-Ofc LTte, «K 
£$>CDigH£ s ^{4 0)-C^^PxOA^TCAt 

r fcSr«?«fc-t"S. 

[0 2 3 8] $ »3t^feoSiJ©-ofc LTii N gfc 
£»©«t*\ ^(4 0)-e^$ti5PxOAt^y^ 
h^fc&^fctftifcfciJiaJt^fc, rn(cj^<^:(4 o)-e 
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[0 2 3 9] TIBsSU 1)-C*$*L3 1 

^v^yf* y^(PxUDA) &<£t?i%mxm 

-7xyJr^i(3HPxV), TffiSfcU 7)^^/^^ 
3-t Kn^i/-7-7x/^>^yt(3HPxHp) 
&tTFlE5*;<2 0)H^53-t Kn^ri/-9-7x/^ 
Wtyi(3HPxN)^/-7-^x;/ h£r^fr#!; t: 

[0 2 4 0] 

i i i ] 




(41) 

[0 2 4 3] -fft*^ *B^<£># JJ t Ko^^r/V* 

h&mmjfm*. _Lf2*t(4 D-c^^nspxu 

DAfc«£fcSr&tr»*!rC, PxUDASrfiJ/S LT±fS 
it(l 5)*C^^ixS3HPxV > ±fB5£(l 7)^^H 
£3HPxHp&tf_tfSxt(2 0)-ef^S3HPxN^ 

So 

[0244] wk%mmm — ?t ttn »^ 

^cDJg^£ N 5£(4 D^^tl-S.PxUDAi^y^T" 



[0 2 4 5] £f>K, «3g;frSfe<0»J<0-o£ LTte, «k 
9LmMOk^s ^(4 1)"Ci^PxUDAtTCA 

[0 24 6] $ mm%&<D%\<D-^>b «fc 

xt<4 l^^^PxUDA^y^ 
^h^fc^M&ifeKiSJgSii:. r*U£$Kxt(4 1) 

"C^^n6PxUDA ( ^fcV^fcr>^fcav^^i^^^^ 
h 2 &V£~?ftiDtiZ> r b b *T £<> 

[0 24 7] $t>(^ 3fci6w^tt. ±ia^y tKo^ 

^e*^*^ 'f-ni) T-f • YN2#:(Pseudomonas cichorii 
YN2. FERM B P-7375K S/sl — K^e^-^ • ^*=i D 
T-Y • H45#;(Pseudomonascichorii H45, FERM 
B P-7374), ^ — Y^r-FTs • • P91#:(Pseudo 

monas putida P91, FERM B P-7373),&0 ; v'^-~ 
K J e:^;* • V'zcyt—^ • P161#:(Pseudomonas jesse 
nii P161, FERM B P-7376) <D 4 WOft&fflfc&'S 

[0 2 4 8] 

mm<z>mi&<DMM] *38wopHAttf^^wH» 

x^^MU^y^ n^*^SSrft«±|ctt5 PHA 
"Cfo^o *fc, ^^coPHA^MMli, «^«>«: 
fii^ltJlte^oilW{^Itt§PHA^t 

S^c«r«ri6ti- 61>©-C*>So ^l©PHA 

[0 2 4 9] <^^<bI^{c:TCA^-r^/K-ii^-r-5 
WttllSe ^*tt*t©36*>*»W<0PHA«at^ifecD 

—3.^1^ h^A^^r/^y^i— h^x.r. 
14'S«ltSPHA(:^t, S#j<h1-£^/-^-^- 

[0 2 5 0] -ttett. ttW^bt*. mmhz^ttTc 

A***Mzm*+zmm&*#cft& i >tk\*x. mmb 



-29- 



*as* b mz. ^*/i>*—mx$> z> r * ^ c o a £ 0 & 
[02511 *&m<Djjm\a$^xY3L* wmc&k. w 

UTflJ/fl £ left 9, 

PHAH «Slc*#$-frrv^*9fa^f 6*/^— a- 

PHAi:^Ata^yv-a-y h^Jl^SK^r Lti 

v >s p h Am±to&&jjm t im&A.xmMk 1 1> u:** 

[0 2 5 2] <iKy^hy tt*fflRk*>&m>#& 
E<0PHAj4i&frifctf>io«u tR^ftotrmi-t-dHE. 

witmaBr^* y hw^^it y ^ 

[0 2 5 3] ft*5, '^iCiaPHA^lWy^ 
/h^jm^tLt, W¥5-4 9 4 8 7f^ 
#HW5-6 4 5 9 1 4#i!¥5-2 14 0 8 

l-§-<k*a, 1ti¥6-l 4 5 3 1 l-^*g. ^W6-2 
8 4 8 9 2^# x 4#§B¥7-4 8 4 3 8f^i, 
¥8-8 9 2 6 4-^^. ^gg^9-i 9 1 8 9 3^ 
*U 1-3 2 7 8 9«gttt*|C. PHA*»4 

S^e / T-asi y h^Afficor/v^ y ai- h £ ^TA- 
r £ -Cif m £ £ t> K PHA^l^ - apasrtr 3 t> 

y h ^zmm-rzm t nm^Rxmm^ 



[0 2 5 4] £*Tl£. *»PHA, SBM*. fk£ 

[0 2 5 5] <PHA^/'r-^ 7 hi^>3fef > 
gtfj£1-«5 PHAt^lt<5mcl-3HA^yv- 

b r»«f«j «r«r^$^6T*^CoAS:tti»«J 

mmm&m&mm. Ue novo) t tzmmm&m 

[0 2 5 6] 1 )&r&(de novo)£-j«g& 
T^^^CoAiJjV^^riyy— if (EC 6.4.1.2)2: 
§M^i(EC2. 3.1.8 5)0 2OG>§*iTCtt 
g££;ft6o ft**. 7-fe:f;i/CoA*;^^^7-^^ 

^VCoA^b^P^CoA^t^^T^^ R 

T i? ^/K:oA + ATP + HC0 3 "<=> -v o n./UCoA+ADP+Pi 

T"fe^/VCoA+n-7C2^/K;oA+2nNADPH+2nH* =H3i 3 (C 
H 2 ) 2n C00H+nC0 2 +2nNADP + + (n-l)CoA 

mm<onmiz£ox. Rfcmmmmm. coa 
[0257] ::-e, 7-fef^coA^t;vo^coA 

fi£JlTO^(4 2)&tf(4 3)-?7r:£*XSo 
[0 2 5 8] 
[£114] 

I HO-P-O OH 

ho ". c o o (4 2) 

[0 2 5 9] 
[£115] 

I H0-P-O OH 

J „ g OH OO 
0 4-0' 5 W NH -^Y NH -^S A - A 0H , 

[0 2g°0] CoA 0 ^tt»»lR A (co-enzyme A) 
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[0 2 6 1] 

Utile] 



HO 

o=p- 



-o 

HO-P-O 
OH 



- - ' (4 4) 



HO CH a O 

[0 2 6 2] *KJEE»J»tf> 5 



fc, StTOSJfcsSl-^f <fc 5 ^»IStt«*«r 2 Sfoft 

il^)X.PH A4^OT7-r-If ^ ttfj: fD-3-t 
KDyf-U/WACPj rD-3-t Ko*i//<^S 

f/WACPj ^^^7if(D TD-3-fc K 

[0 2 6 3] 
Htl 1 7] 



ice t vl c c ana Ce r ue 



enoyl reducxut 
NADPH- 



CH,(CH,) t CO— ACP 
(Butyryl-ACP) 



— a co a 

U" Hfl- 



CH.CO— ACS (Ac*tyl-ACP) 



n 



4= 



H00CCH.C0 
3-oxoacvl sjto.. 



>lCP (Acetyl -Halonyl-ACP) 



*has«L 

x:a t co-A 

J-oxoocTi Y * 
reductase ^ ^ 



CH,C0Ca t C0-ACP |Ac«toac«tyl-ACP) 

' NADPH 



CH a CH=CHCO— ACP ' 

(But-Z-enoyl-ACP) 



C ^^~^CO— ACP 

H OH (D-3-hydroxyacyl-ACP) 



PSA Synthase 



poly (D-3- hydroxy* lka no ate) 



[0 2 6 4] 2)mmmm&m& 

^<om&n. 7 ^ A C P liv p A C P 
U5C0 2 )<t*»MAi:t5)^ TV/V-CoAlC 

tt^r^/^-CoAir^-SJSKCSSSB <t 2 &8§t;: 



^R-CH 2 -CH 2 -C0-ACP 
• &&B 

R-CO-CoA + Tir ^/U-CoA-^R-C0-CH 2 -C0-CoA 



A, BVvf*LO^t>, fEW*: UT TD-3-t Ko^ri^ 
Tv'/V-CoAj &>5W* fD-3-t Fd^V7^-A 
CPJ TD-3-t: Kn=¥V7V/WCoAj te-?: 

^^PHA^^y-7-lfi: LTOT^il, TD 
-3-t Kd^>7^;WACPJ liACP-CoA^^ 

m\z.£*) rD-3-bKp^^7^-coAj 
[0265] ^/^-^(omm^m^tvitm^, m 



$rlfi It mcl- 3 H A^ / -7-^^ >y h ^4 

% 0 TCAt^f^n^w^ii WTttt* 

3y*U $f>.c±l50SJC&lcJ:9T-fe^/vcoA*5^ 

STir^/vCoA^j&'T^o rttb^lci^M 
lf:7tf/VCoA^ rj^JKffi^^SSj ^Ltmc 

[0266] ?>m, y^>mmco 

/V— ^ri^>^ 4-^^y=¥v^gS^ 4-i Vtxi^i/tV 
5 fD-3-t KD^>7i//WCoAj £/£S£#X.£>;ft, 
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So 

[0 2 6 7] o£9, fS^&^VM^TCA^^/WCffl 

tc) $*istf>icifc$fc u mci-r y b a> <b n 

#:b#Tl£^l&tCmcl-3HA^-y-^— ^-^y h7^£j& 
[0268] crr% ^ife^^PTtf/VCo 

&S£^1-S7vv;*7y^— HteJttfcu mci-TV^y 

[0 2 6 9] Ld»U*3ftS&. /3»fk^Sr«6"ramcl- 
/ x- h P H A<7)^ / v-ar: ^ N t 

ftSfctf>te, 41^ti6PHA|j: N g^co^/-e— 
y h itmcl- 3 H A^e / -r-ar: y Y<DU&fr^ 

[0 2 7 0] :^«f5fcfeiClt mcl-T^ 

#y^~- h^-c, M^i-rtf/vcoAfc^vMix 

^15r<l:}a 9 PHAOT/v^x^/ h £#9#S 
ri*, mcl-T/M?y^— MCJfctfci- ti&£ *)&W$&<Dm 

■fe^CoAtfe*U#5 J: 5 

<hlc£»9, jMf»lCHtmcl-3 HA 

[0 2 7 1] l©«i-elR^<z>i|J«S^Sr@«j 

ts^^^Kowi-cfcar^coA^- 

[0 2 7 2] ;£3£i^o;£&te:fcrtSTi?^vvCoA£>S 



^y^y I — /K ^rv'U I — f\^$<D*7 )W h — /K 

fflfifc#fc^ 0&te^£&TteTi?^/ucoAfcsvM* 

£fc, mcl-3 H AO^A^^^V^^b^T*^ 

[0 2 7 3] <«fe«lf>«3lW««>»W»K:ae^fcJ: 9 
te.0ilx.tf, 3-t KD^^>4-7xy^^|g^ 3-t 

i/-6->r/ ^ri/^^rlhV^ 3-t Kn=^>-6 
hD7xy 3rv^3rlJ-:/^, 3-t ^ri/- 7-^/W 

tfPHA^iu m&ftKWffi'tz&tkVtxom&mk 

IT, Macromolecules, 2 9, 3432-3435 (1996), C 
an. J.Microbiol., 4 1, 32-43 (1995) &SVM£#fF 
12 98 9 1 7 5-l§^fM?JCiEttG>, v^zl— K*"*-* • 

s 0 bd»b3te*se>. ^5St. vryl, -hogireM 

m^tv/c3-t KP^ri/-4-7xydri/ggt^/-r- 

^-yhtuttpPHA^iu **rtte#»*-a 

f*£4&<D$l^0!lfi#a»ofc: o Macromolecules, 
3 2, 2889-2895 (1999)iCte, fa.— K*-J-* - ^- 
xK^V-X^, 5 -(2, ho^7 ^ -yi.)^^^ / 

t^^rSli: LT^iWMiaot, 3-t 
Kn^>-5-(2, 4-v 5 - ho7x ^^MRU< 3 - 
t Kn^i/-5-(4-= hn7x^)^^^y-7- 
hi: UT^tfPHA^M^S^ir^^^ttr 

-C®&£*Lfc3-t Kn^^-^oi^ypryv^y^— h^r 
^y-r-^yhiLTttfPHA^m mfcftlC 

[0 2 7 4] ;MB|J3(D*«»£4& fi, T/v* y ai- h * 

mmt^xm^x^ mmr^* 
/•7-^ y h^PHA^iu n^te^-r 
zt^o. u&tobfrxit^^mjj&m-rzm&goxib 

YN2^(Pseudomonascichorii YN2. FERM B P- 
7375), v^— K*^"^ 'f^yr^- H45^(Pseudom 
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onas cichorii H45, FERM BP-7374K i/rr— K 
^ei~^ • P91$fc(Pseudomonas putida P9U 

FERM B P-7373)&U J v'^ — K^^* • i?xyiS~ 
-< • P161#c(Pseudomonas jessenii P 16L FERM 
BP-7376)-C$?5o Cft^O^m^cD 

XLff Pseudomonas JKICjpW-£^^<£>;* ^ y — — V^^r 

[0 2 7 5] £iLTKlYN2flS. H45t*. P9l£fc&tfP161 
<YN 2&<D|£^#rt£®> 

(l)3MB*Wtt« 

5Mbt£ : & 9 

: b 

O/F^ 

y >tofcftM 

K ings B *^-C(Z>E:3te£*j££ : 8§t£ 
4%NaCl-CCO^W :»tt:(33V^fc») 
#y-/3-fc Kn^v*H©»« :&{£(*) 
Tween8 0^*5>» :W4 
* nutrient agarig^^ on— ^X^y^7 ^Tffe 



D-^y- 1 — jv 
^ny^ y !>a 
di-y iszm 



wa- 
rn* 



0/Ft*ifc 

y >ip*»» 

K i ngs B <0^t5t : ^ 

4%NaClTtf>£W 

(3 

D--v >^ h — A* 

^ayijd y ?a 

n~7>^y y^ 
dl-y >^fg£ 

<P9lt*o»¥tfHMt>; 



0.8/xmX1.0^1.2jira 

Bite 



Bite 
Bite 



Bite 



Bite 



(2)^3g^te® 



0.6/zmX1.5Mm 
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Bite 



Bite 

Bite 

Bite 



o/F&m 

Kings B^-e<D^3tfe*S^. 
(3)«RftC 

L-77 try— ^ 

D-^>- I /V 

•v/V 1 — ^ 

di-y 

£M£, 0.6^mX1.5-2.0Mm 

feu 
Bite 



Bite 
Bite 
Bite 
Bite 
Bite 
Rite 



Bite 



Bite 



<2)£3^ttte« 
0/FS*& 

^K*^g£tefc 

Kings B^tOfM^M: Bite 
<3)£«*fl:f6 

L-77 try— ;* 



Bite 
Bite 



Bite 
Bite 
Bite 
Bite 
Bite 



Bite 



Site 
Bite 



Bite 
Bite 



Bite 



N-7tf;WD-^3i)-;y 

ai-y >=t$t 

mWL7~^^ :Bite 
J^±£O^^Jte®^e>. ^--X.^~. : ^T/^•;3^ 
? r • ^r^>fy^ •/^rDtnv'-.Ii^Be 
rgeys Manual of Systematic Bacteriology, Volu 
mel)(1984^)&l*/<— v^ — X* -^-^T/U • tf->f • 
T^-f ^S-*— • s*#TV sJ-nS*— (Bergeys Man 

ual of Determinative Bacteriology) f£ 9 K£ (1994 
¥)l-S<5V^T**UfctC^>, YN2«At/H45»tt. 
*VaL— K^e^^ . y T^T (Pseudomonas cichorii) 
£7c, P91t*fci:. K^^-^ • ^^(Pseudo 

monas putida) *:tl?frm*rZ> £ WW L/c* t£o 

rtv^o^^r^^— k*^^ • f=y r-f • yn 

2|*. K^e^^ -f3!J7>f • H451£, v-^-~ K 

• • P91^c<h^:H^n^ Ufc<» 

10 2 7 6] P161*fcte\ v"^— K^-^JI(Pseu 

domonas sp. ) fcJR-T 5 £ WW b/c ^H^tf} 

*r-c% m&to&Rfrb<D&m&&frzit#>\z. % pi6i 

**CD16S rRNAO&£ffi^J£*5&L(fia^J#-*: 1, c 
DNA to rRNAK ^fcKE)^^ — Y^-r^W^^M<D 
16S rRNA<0^ga^JtOffi|^te*IS-<feo *rc£>S£ 
^ P161#;£->^ — Y^r-T^ • S^*y"fe^ (Pseudom 
onas jessenii) t^mx^ ^W^\<n^m^i^WhX% 
ir^JP^bfCo £6>t^ System. AppL Microbio 
1., 2 0, 137-149(1997) N S ystem. Appl. Mic 

robiol., 2 2, 45-58 (1999) (ClEife $ tltc — K^e^ 
^ . ^y-fe^OM^&ttttSrt. P161^CO0^6t)te 

®^<7)F^-c^v^Mtet>^i6e>Hfc 0 £ji±<z>*i^e>, 

^#3^£fflW$*Lfcfc«>* P161tfc£v/~-K^x 

• i^jyt^ • P161^t^ Lfc 0 

[0 2 7 7] YN2»tt*t6## TFERM BP 

-7375J £ Lt, H45^^ft#-^- TFERM B P-737 
4j kl,X, P9lWte&ttm^ TFERM BP-7373J 
tit, P leitfcte^ffcg^ TFERM BP-7376J t 

[0 2 7 8]<i^ai -^>me>^>m^^M^*r 
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[0 2 7 9] *&W<DPHA<D±mXm\cm\<^Z)'&£.V9 
[0 2 8 0] M^t^PHA^I • 

[0 2 8 i] ±m<omm%mcm^zmmmi&b tt 
ammo** &±mimmi,ftztiL& 

tf&WfiJMbtLTWu MSB^i, E«fi(J.Biol. 
Chem., 2 1 8, 97-106(1956)), M 9 Jgifc^&^ff £ 

[0 2 8 2] fc*5, *55§H^*3Jt*^ttl«|-efflV^M9 

[0 2 8 3] Na 2 HP0 4 : 6.2g 
KH 2 P0 4 : 3. Og 
NaCl 0. 5g 

NH 4 C1 l.Og 
(itifci V y tv^K P H 7. 0) 

if £>H5o 

[0 2 8 4] **XSHC. ¥ 
[0 2 8 5] £XT> *»W(Oii«[Sjf-ttt-e^JCOV^ 

©rwyx- 0. isfi%a*e> 0.2 M:%3M^> 

— h£r 0.01 0.5 ma%^^^A/fc$Sfl£jg 

^■C^ti|^^^P)3tt»J<0^^e^ t, 2© 

-eisiJixufc<ot>, ^r/i^y^-- h& 0.01 fig%a> 
e> 0.5 mffi%m^A,fc\ 

[0 2 8 6] 0yx.^^^^^y^>^co^ 

^6-1 2<DT;l-*/^— h£ 0. 1 fi:S%^e> 0.2 



<DT/\s*;^—h%: 0.01 0.5 M:%;fM& 

ls]JR L T3f MO P H A «:» tfcJ-T -5 ^i* t> £> £ 0 
[0 2 8 7] ::-C, ^e>«»l»tfcl,t, mcl- 

PHAi/iotV^ CicOct 5#PHAte, — IttJCR- 

[0 2 88] **>fll;fcWr, 2a«©»*is 

& 0.1 fifi%*^2.o mm%mm, rx*. mmt-rz> 

h^A^^OT^^yni— h^rO.Ol 11 

%d*e> 0.5 tt%u«^jMiin*T«»m 

7 71^ £ 0.1 Mk%a*e> 2.0 JlS%*s 

tf* S»r^*yx- h£r 0.0lMt%d»b 0.5 it% 

U ttMftT*. K^SriailXUr^faoPHASrttaii- 

[0289] tut* mmmmwb x^xmrnm^^ 

^ v 7/1^ h — 0.1 

h 2.0 &u\ ^nt-r^y^-^-^ 

h^A^cOT/i^y b£r 0.01 0.5 1 

[0290] »ftfc^i-s««(«;ttf 
^rMt-rs^ey^— h^Affi^r^^y^— fco 

& 0. 1 it%^f) 2.0 mfi%m&K5§*RLT, sam-*- 

0.01 lf%^^ 0.5 fi!;%m£K:3H&LT, «bp-r 

h-^^) t ^^r/v* y x^- h ^ 
My h<oiiSEd$^v\ h^n±<^\ mm 

[0 2 9 1] tfy^HV^flljttf, 2^Pg£D 
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t itxKy^hy$r o.i 2.0 MM%m 

/hl— y% a 01 0.5 SS%^^A,fc& 

m^mmx^mm^m^h^mmco^^xmmi^ 

^"CIIIilZLfccD^, ^7V>#y^— h£r 0.01 fiS 

%^p> 0.5 jtft%mft*^. axKtf#&itev^K 

<D P H A m -t Z> 15 & A* £> 5 . 
[0292] tf* y h 0. 1 tf%^P) 2. 

m<DT;v% yzi—yz; o.oi 3;fi%a>b 0.5 m&%U 

[0 2 9 3] i^ifeiC^Di-a^y-<^hV 

<O^T^£r 0.1 li%^P>2.0 mfi%m^i-)i^b 

«Ftts^o-&*4s«r o.oi Sfi%tf>ib 0.5 

'>#v\ &SvM*£<fti\ BffM^PHA^n.^ 
[0 2 94] TCAW^yMcH4t5t«» 

y^/^m, y y^MwtojBft o. 1 it%^ 
e> 2.o jfrafc-t-a^y^—^y 

h^LA>fficDT/^/^— h£ 0.01 0.5 1 

TTCA^-r^/vjcii^-f sw«i®?(0y^i^ tr 

/HiVIk :7-9Vi^ y^=flft$f 

Rnz<Dm& o.i it%;5^2.o ss%m^ 

h$r o.oi 0.5 ms%m^A< 

mfr*m^xmm<DPHA*mmrz>jymifitb 

[0 2 9 5] l£fc, TCAI^^/W^lli^ 



-?;^m x V >*mm&X*Z:<DW* 0. 1 2.0 
m<OT^i] S^-— h£ 0.01 Mk%a»?> 0.5 11%^ 

SrlalJlXbT9fa<DPHASrttaii-S^«fet>ft)5. 
[0296] roiptc, ^ifiKSs^-TSTCAlM'* 

%mcfoKxm%m$iTz>t><ox*>zi>K m®, mm* 
<7)^s$& o.i 2.0 m&%mmzm$iL 

jjm\zi&cxm^iR'rzi><Dxibz>t>K mm. 

(D^mm^: 0.0imS:%^e> 0.5 Ii%MCI^L 

i^ri4fe<<cv\ gfa©PHA^j£ • ii^n5o 

[0297] ^y ^^h^+tvu^^fce^ 

o.i if%^p> 2.0 mmt-rz*: 
y^—zL-~, y^xm<r>7 ji>jb ; h& o.oi tt% 
0.5 as%m^^A/fc^a^i&^-e^iim^ 

)J>P)M^^t^#U 2&»1-Cttt, lm^i 

m^^Wi: L-Ctr/UfvBftfcSv^fJ-totaSr 0.1 mft 

2.0 mft%a^ o.Ol 
Sfi%*^ 0.5 lt%§t^A/fc\ ttMK^#«EU«! 

IS©PHA^iWf5Wfe So 
[0 2 9 8] rcoiptc. ^JfilC^i-^JKU^hV 

*5v^Tt o.i fis%d»?> 2.0 ss%m^tc^^ur, 
\£fecxm-&m$i-fz>is<D'v&>z*K mm. m&*<D<$ 

0.01 lf%d^ 0.5 M%^luMtt, 
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[0 2 9 9] < PHA<D\B}$l>$:&W<Oj7felZ3ortZ>-m 

dta, &wMtitmi-bv ris*:~Tm<Dmmc 

[0 3 0 0] <»^-*>±B«>*»Sr*Jffii-5ri:-c. 

[0 3 0 1] ft*5, WLtkVs<Digm, MCi^PHA 

0iRr±. ±ia^*jsfe^ifi^$ttst»-cri«:v^ fly* 



[0 3 0 2] rtt^COPHAfi, —f&fot£'7 ! 7 

mmvz*mk*9jLhti&. mw^t^xyym 

[0 3 0 3] 

[Hifefc!] [*Jfc0ll3*i\ Macromolecules, 2 9,17 
62-1766 (1996) &t^, 2 7 , 45-49(1994) lZlt£o 

x> yy-*-/i'fcfo\c£')mnxhz>FPVA$:<&f& 

y(THF)^$f, -20^ T/^^>^m^rX3 
mol/L ^f^v^A^DU KTHFjWWT 
LfcflS jftl5#M*#L;fcSL 

TU 0. lmol/L Li 2 CuCl 4 ©THF^ePX.fc{^ 

-Bfe«#U*io ^ofcSifc&acJfrLfc 20%^tK^ 

ZtolLlt 100mL^-f ^"^TKT^ttiUfc^, 20%flftR 

[0 3 0 4] r^«tK«P»Sr««^#i!a*e(FT-NM 
RrBruker D P X400) £/B^T. fiJlTO^tML 
fc„ MmmU: 1 ^ l3 C. Wl:l^n^H(T 
MS A *))<> *<Dl&%:&miRXf%:3\Z.7jk>i- 0 

[0 3 0 5] 

[^3] 



^3 



h/ppm 


type 




1 . 6 7 


m 


c, d 


2.3 9 


t 


b 


2.6 2 


t 


e 


6.9 7 


t 


h. j 


7. 1 2 


t 


g. k 


10.7 


broad 


COOH 



[0306] immm2]y-ris i & o. 1%. fpva o.i 

%t£^trM9Jgife 200mLtCH45«c?rfil^L, 30^, 1 
25* hP-^/^i^Lfc, 24&H3L 

^5Mt^«toriEiJiRL, fpva o.2%£*£ti\ 

(NH 4 Cl)£^£fr^M9igife 200mUC??I^ It , 
301C, 125* M-^/^Witt 24l$ffl 

[0 3 0 7] :^OT^l/5'h5: 100mL<£>^nn 



aM'-MORSIU 2o^mm^^xpHA^mm 

bfc ft J*mf^^7L^ 0-45/z mCOp< >-^W^y 4>V$ — 

lHliRUr*C^jf£j»UTPHA«:»fc 0 #<bftfcPHA 

-*Y?yyj — Si^i(GC-MS, a^QP-50 
so, Ei80-e##rU PHA^ey^- ^.^y y<n>y fvw 
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[0 3 0 8] 



£4 



P. cichorii H 4 6$fe 



3 - Ko*£/BS& 
3 fe: K« + 5/^^Sfc 
3- t Ka + j/'s^^VK 
3-k Ko*>"n:/* 
3-t K p*^*^ * 
3-t Ko + yyt v& 

3-tKo + ->- 

5 - (4-7;^D7x 

[0309] mmm 3 ] /_jl>^ 0. 1%^JJ.yA 0. 1. 

%££r^t?M9iga!l 200mUr YN2&&mffi U 30^, 
125* hn-^^T'^rt^lUfCo 240#F^. 

^^i^ioTiHiitxb, fpva o.2%^tf> rnmu 

<NH 4 Cl)£^3=fcl^M9*&3fc 200mLiCff®» UT, 
MIC 30^, 125* Fn-^/^TWiLfCo 24^^ 

[0 3 10] CW^^yh^ lOOmLCO^DP 
sfc/i'-McffiiB U 60t:t? 20f$P^#LTPHA£#jttJ 

^ 5 



750 mg/L 
4 0 0 mg/L 
S 3% 

0% 
0% 
0% 
1 3% 
3 % 
3 7% 
0% 



4 7% 

[UllXUTS^^bTPHA$r#/Co i^PHA 
h ^ 7 7 -f ®fi##f ( G C -M S , &j*Q P -505 

[0311] 
[1*5] 



P. cichori i YN2I 



850 mg/L 

^•n-feitfi 420 mg/L 

^'J?-ftSiI/imSt 4 9% 



3 




1% 


3 




1 % 


3 


- t Ko^^-s^-9->® 


0% 


3 


- t Ko*~>^-/* 


1 5% 


3 


- t h'o + i/t^? 


2% 


3 


- t KD + i/ytyR 


6 8% 


3 


- t Ko-t'/r* >ffi 


0% 


3 


- t K a * - 






5- (4 - 7/^o7 *-/u) §#g* 


1 3% 



[0 3 12] 4 ] / z£"_^g£-(L L% ^ tMAiJ S^^Q^-i25L^>_P_^i^y5>T^^ b/Co 24^ 

200mLlCP91«Sr«aSU 30<C, 125* h * — <to ft^*/-/^- 

U /t^ 0.1%, FPVA0.1%t^tP, [0 3 13] ^©WSfWR^Uy h £ 100mL<£>^ o a 
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L^Co Wtt}?£3r?l^ 0. 4Snm<D* ^1/^7^;^- 
3? 6 



vh^77^ ItM^KGC-MS, ^QP-50 

50, EI&)-?##fU PHA^/*7-^y hCD^f/l^ 

[0 3 14] 

P. putida P 9 1 ft; 



*y 

3 - fc: Ko 

3 - t Kn^i/^S 

3 - fc Ko^->-s*^>®r 

3 - fc Ka^^^ >m 

3- fc Ku*f/ t>Wt 
3 tKa^J/fi/ViSS 

5 - (4 - yfr*n 7 i urtO 
[0 3 15] r^flgflH 5 1 7 ~h >fifr 0 . 1 Q/n 3>1^rM 9 i &itt 

200mLte:P161#;£r*l|iU 30^ 125* hD-^/^"C 

U y^-^0.1%, FPVA 0.1%££r^fr x 
(NH 4 Cl)^t^^M9^ 200mLlC^®bT > 

jej- 30^. 125^ Yv~?/$r?mw&m^ti 0 2mr% 

[0 3 16] r^J^^^U-/ 100mL(£>^nn 



6 7 0 mg/L 
5 1 mg/L 
8% 

0% 
1 % 
0% 
1 1 % 
2% 
3 4% 
0% 

52% 

Ih]J|X LTS^^il UTPHA £r#fc 0 #<b*lfcPHA 
fi> ^&fct£oT^/ y ^^ofctf^ 
^h^^^^f IMtr^KGC-MS, ^QP-50 

[0 3 17] 
[^7] 



jessenii PI 6 1ft 



1 20 0 mg/L 
6 4 0 mg/L 
5 3% 



3 


- fc Ko^i/Kft 


1 % 


3 


- fc Ku*v-£*Sfc 


1 % 


3 


- fc Ku* ->-N + f>i 


0% 


3 


- fc: Ku+'>^^^ Vge 


1 7% 


3 




3% 


3 


- t Ko**> yt>S( 


4 5% 


3 


- t Kcr*S"r 


0% 


3 


— fc Kn^->- 






5- (4 -7^tD7 x 


3 3% 



[0318] [HflgtfiJ 6 ] H45fefeEfe3fcCPPH A lOOmgfr ^PP^AI 
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[0319] ^e>ttfc2t»»^tt«*^or>^y y 

^(GC-MS, ft»QP-5050. EIft)"Cd«fU P 
9E 8 



[0 3 2 0] 
K8] 



3- t Ko*fB* 

3- t Ko^^llft 

3- t Ko*^*fy» 

3- t Kd^->^^^>K 

3- t KD*->*^y>ft 

3- t Fo*vf*y» 

3-h K n * u - 

5- (4-7/V^a7 x-.v) £3£®e 



0% 
0% 
0% 
0% 
0% 
0% 
0% 

10 0% 



[0 3 2 1] TOt»lli(FT-NMR:Br 
uker DPX400)^^T, ^TO*£#^##f L/c 0 M 



[0 3 2 2] 
U*9] 



m 9 > El 3 . tlO K7jk-f 0 



[0 3 2 3] m:multiple 
titriplet 
s: singlet 



#<&m%l& : 4 0 0MHz 



<5 B. (p p m) 


?3 -15 


0. 9-1. 7 


7 a — Kf-^ — 


1. 8-1 . 9 


m : 2H. - CH B -» d 


2. 4-2. 6 


m:4H. -CH*2{S --> b, e 


5. 2-5. 3 


m; 1H, -OCH ^ c 


8. 9-7. 0 


t;2H. F^Sco^-^ h &.0)-7n h > h. j 


7. 1 


t:2H. Fl©^7fi<0^oh> b. k 


7 3 


b: «flt (CDC 1 3 )_ 


t l U 3 Z 4 J 



[f£l o] 



£<Afflttft : 1 0 0MHz 



3 i& ( p p m) 




3 1.0 


-CH 5 - d 


3 S. 9 


-CH 2 -+ e 


3 9.4 


-CH 2 - b 


70. 5 


-CH -» c 


7 7. 1—77. 7 


i§& (CDC L 3 > 


115. 5. 115. 7 


F£<7}:*-/U MftGD-C H h. j 


13 0.0 


FSt^y *&©-CH — * s . k 


1 3 G. 8 


F&tfWt^&CDC f 


1 6 0. 5. 1 6 3. 0 


F@&facD-C -» i 


16 9.6 


*;t,tf - n/S- C = 0 — a 



[0 3 2 5] [*J6W7] 

4 -17/Vyj-n ^ ^ / — /U(0. 07^-/1^) ZMx., -h^tC 
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[0 3 2 6] #e>jh,fcafc4fcte. i$M * -/ — /^SrAD^T 
Wtt*ri*o< 9?M9UTWUft&ii\ 5-(4 
-7^*P7*y *5/)tW*f A'M^A'ftf fc, 

JR^fifc. 68 ^V%-e*>ofc. 
[0 3 2 7] #bttfcS^(^^-r^)^:5jfiS%^^ 
SJ:5IM^/-/W7k(9: 1 <v/v))teJgA?U lOfg^e 

[0 3 2 8] i OSJS«Sr 10{gfi<D 0. lraol/lA^TK 
WWcffllDU tt«»S:?>ja«J:J:!JlHliRUfc 0 laURLfc 
ftW»(»S»l4Mft't» 36l*mMtEttMU£. 

[0 3 2 9] i^fcM^^T^irtNMRM 

F T-NMR : Bruker DPX400 
1 H &*&m : 400M H z 

«ffl«K:CDCl a 

reference : 3r -y- fc' :7 y IfATM S/CDC1 3 

[0 3 3 0] 
»1 1] 



Chemical 
Shift 
/ppnri 


/H 


type 




1.85 


4 


m 


o,d 


2.46 


2 


t 


b 7 


3.95 


2 


t 


e 


6.83 


2 


m 


hj 


6.97 


2 


t 


^ s 


10.15 




broad 


OH 



ra:multiplet,t:triplet,d: doublet 



[0 3 3 1] £X±<Dm%:frt>, i^iCflOFPxVA 
[0 3 3 2] [Hife«l8](P91ttclCj:5PHA(0»5ft) 

/ty»o.iii%t, fpxva 0.111%^^ 

M9igi& 200mLK:P9l8e«:i|SBU 30^. 125^ ho — 



oTEUKU y^-Vfift 0. 12S%, FPxVA0.1ti 
%£r<^ti\ »I(NH 4 Cl)tr**ft^M9«i 200m 
LKWg&iSLT* MIC 30^. 125* hn- 

[0 3 3 3] r©««WI^Uy htWlL*:*, 100 

[0 3 3 4] f f)tlfcPHA^y;W^^x^^ 3 y^ 
o^h^77^-(GPC;ly-HL C-8020, # ^ 
Ar^fy^— 7^7hy- PLgel MIXED-C(5// 
mh M:^nn^ y ^ l£ J; 9 5> 

[0 3 3 5] Ml-. #btbfcPHAfi, tfel^ot^ 
*y y v-^SrfTofctD^ GC-MSt«U PHA 

if— ^(Dfi3-t Ko*^^ y|fe^f/vxx 

/^-e&9 x fc°— ^®^3-t Kn^rv'-4-(4-^/V^C3 

7xy^) y ^ -=r ;W t>- ^ £ r. t 

[0 3 3 6] £i±<Df&mizz.y>, nbtiittfv^-n. 
3-fc Kn^iy^y^ 3-t Kn^yt^^y^ 
3-t Ko^yyty^(;3-t Ko^y-4-(4-7^ 

[0 3 3 7] [H^0y9j(YN20eiCj:^PHACQ^^ 
Ol) 

^WJ8COP91^$rYN2^<?: Lfca^l^H^J 8 t± 
m*mi 2IC. ft+A&mi 3IC. GC-MStf>TIC£ 

El 8 i^^-r 0 tw®ii3-t Kn^y^y^f 

ae-.XTVi'-Cfc*?, tT— ^®*53-fc Kn^y-4-(4-7 

[0338] ^±<d^{-j:^, #^*wc#y^— is, 

3-t Ko^y^yt, 3-t Kn^y^^yi, 
3-fc Ka^yyty^r/3-t Kn#£'-4-<4-7A' 
u 7 :k y * ^^:^co^. - v h^tfPHAt?fe-6 

[0 3 3 9] [HffiftU 0](P161*fcl£j;5PHAe)§g 

m 
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mmm s <o p 91** p i6i* t Lfcwna*w » * £ 

<ra*©#»-ePHA*rieS£*. «-5W«rfTofc 0 nx 

««12IC, »^*«r*l 3IC> GC-MScT>TIC£ 

,Wh*tvK tr-*@f±3-t Ko^>/ty^f^ 
m^TVi^&^K If— ^®* s 3-t Kn^>-4-(4-7 

[0 3 4 0] »±©«S*I21J:9, 

[0 34 1] [Xttffll l](H45ttclCj:5PHA<0«3t) 
HiS^J 8 (D P 914* £ H45& t LfcE**tt*lfefcl 8 t £ < 
|BWfl!>*«feTfP HA ###r£fro;fc 0 iR* 
Sr*12Kl, 1 3 GC-MSeoTIC £0 

[0 3 4 2] £Lh<D«*l£*!K »Mtfc#!>^-tt. 



[0 3 4 3] im&Ml 23(YN2*fcK«k£PHAtf>*Bt 

^■fri'Sfc 0.imfi%s FPxVA 0.lM% fc«r&tf 
200mLKlYN2»*««U 30^. 125* b n 
-*/»-e*W*Ufc. 72l$lffl«, 
iot@«lU ^tV»0.11t%, FPxVA 0.1 
»*%**t* «BK(NH 4 C1)«**V>M9»* 2 
00mUi:W»»U-C. Ml- 30t:, 125* hn-*/#-TrJg 

[0 3 4 4] JMfc«8l:^<ra«o**t?PHA«r*bW 
U ###r£*To?c 0 R«r*l 2 id. ^ftSr^l 3 

PHAtt£ilT«>J:5*3B**l* 0 -fc* s * > ** ofc * 

3-tKn^»: 8 - 1% 

3-fc Ko^t^i: 5L2% 

3-fc KnsM-^vH: *- 3% 

3-fc Kp^^I : 7 - 0% 

3-fc Ko^rKf^yi: 10 - 6% 

*n«Mt: 9.9% 
3-t K o * '>-4- (4- 7 frUr P7x7^) ^^tfifc : 1 1. 9% 

'>4-(4-7/l/tu7i;^)§l«^y fSr-& 

[0 34 5] 
^12] 



[0 3 4 6] 





CDWCmg/L 


PDW (mg/L 


P DVf/CD W 

(965 


P9 l*fe 

(£iS«B) 


650 


50 


7. 7 


YN2#1 
MM 9) 


1250 


755 


60 4 


P 1 6 11* 


1150 


680 


5 9. 1 


H45J* 


1 150 


600 


52. 2 


YN2#2 
<$1M12» 


500 


240 


48. 0 
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Mn 1 0 4 ) 


Mw <x 1 0 s ) 


Mw/Mn 


P91J* 


5. 1 


1. 0 


2. 0 


YN2&1 


8. 8 


2 4 


2. 7 


P 1 6 18c 


6. 8 


1. 8 


2. 7 


H4 5«c 
GfelMH) 


8. 8 


2. 2 


2. 5 


YN2#2 


5. 7 


1. 4 


2. 5 



[0 3 4 7] [IM13](TFMPVA(D^) 
£T> Macromolecules, 2 9 , 1762-1766 (1996) 
2 7, 45-49 (1994) £0^«ot, ^^f/VTOi: 
J; If T'fc 5 T F M P V A Lfco IP*>, 5-^ 
n^SWSrfeJc^ h^t KD77y(THF)l«^ 

i*\ -20t;, 1IT"C 3 mol/L^ f n 

^if^t^^v-^iNCDTHF^^^lC^TU 0.1 
mol/L L i 2 CuCl 2 OTHF^»Mfc U&^tf-20 

7L.1t lOOmLcOlft-f ^VTK-^tttHLfc^. 20%fif£^7K^ 

[0 3 4 8] \&ikvtzit&m&i£mzj:>o 

/WbU ^x^u^hiT^^^ — fi^KGC- 

MS, ^^GC-MS QP-5050, ^7^:DB-WAX 
E T R (30m X0. 32mmX0. 5 m m) { J & ; WttH)) e TIC 
( Y — ?Ji"{^>? P-i? h ? 7 7 J —) &Tf^ * *^<? h 

m\4 



5TFMPVA^$^ TV ^5r^^^hfco 

[0 3 4 9] [IWl 4](H45W£££tf<y-^-<D£ 
SI) 

7"^^ 0.1%. TFMPVA 0. l%t&<£t*M9i£i& 
200mLtCH45#;£:*t^U 30^, 125* h n — 

U TFMPVA 0.2%£r^ti\ fiI(NH 4 Cl)^ 
*^^M9^200mL^^®bT. 30<t\ 125^ 

[0 3 5 0] lOOmLCO^ u u 

^/VAiC^b, 60^-? 20Mf#ltPHA»ttl 

1 4 il^f o 
[0 3 5 1] 
U£14] 



(mg/L) 


^'J7- 

(mg/L) 


(it*';-*-/*** %) 


850 


1 1 0 


12. 9 



[0 3 5 2] l#e>HfcPHA^My;w>?-^x- 
v/3^nvF^77^-(GPC ;^y— HLC-802 
0 S $7J±:tfV ^— h PLgel MIX E D- 

C(5Mmh »lfc:*tin*/W^ # y u:x&|£) ^ 
£ OfF^Lfc;^, Mn=64000. Mw = llOOOOT-foo 

[0 3 5 3] #W:PHAIt ffl^ot^^/U 

>'*&ft-Dtz<Dh, #*tv^Y*f?-7 4 fM*f 

IKGC-MS, ^^QP-5050, EI&. ^J7A:DB- 
WAX E T R (30m XO. 32ram X0. 5y m)) P 



HA^y-7^^7 Y<D* i ?/l'^X7'/Hb'®}<Dmfe&ft 
o/Co TIC( h — a^r YP^y^— )RTf 

glft^-^, ht&63-t Kn^r^-5-(4-hy7/l/t 
n y 7fr7==-A>) ^mk^^-^ (36. 5#ttj£> tf> 
-v^Ts^Z h/^ll 2 (a)&tf (W^n^^To * 

[0 3 5 4] 
Iil5] 
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[0355] &±<Dt&& x v^&mcD-xmizxv 3- 

[0 3 5 6] mi&ffll 5~\(P9imz£Z>7$y^-<D± 

m) 

TFMPVA 0.1%^ttfM9j|i 
200mUCP91#:£rMMU 30^, 125* h n — ^/5>"C 

U TFMPVA 0.1%W/tyt 0.05%^tf, 

tr, jeic 30^. i25^.ha-^/^-e^^bfCo 3 



3- t Kn^->^3« 1. 4% 

3-tKo-ir^^yS$ 2 9. 3% 

3-t Ko^v^^f >U 3. 2% 

3-t Ftr*v/?-yB$ 64. 6% 

(4- h 'J7^n^^7x=;W 1. 5% 



[0 3 5 7] rrt^i^L^y h§: lOOmL^^oo 

^^{:Mt, 60X;-e2omm8t& ttPHA«i 

«xuts»upHA$:#, nm^tco &mzmi 
6 j^-r 0 

[0 3 5 8] 
[^1 6] 



(mg/L) 


(mg/L) 




720 


29 


4 0 



[0 3 5 9] #£>*x7c PHACO^t^y/W^ ^ 

% >3 h^77-f — (gpc ;j£y~ hlc-802 

0, ^7A:^JJ 7 hi;— PLgel MIX E D- 

J^Mb/c^, Mn=6900(K Mw = 120000^ $>o 

[0 3 6 0] H^^cPHAI^ »tot^; y 

^S(GC-MS,^r^QP-5050, EI}£. ^7A:DB- 
WAXETR(30mX0.32mmX0.5/im))T*MU, P 



ofc„ TIC(h-Wty^nvh^77>f-)M 

y h-e$>>5 3-t Kd^tv'-5-(4- h U 
n * f;>7 ^/l^lTgfcSr^if tT-^ (36. 5#ttai£)0 

fc, PHA^a^^ h(£>TIC^y TJt£^tl 7{C^ 
■To 
[0 3 6 1] 

imi?] 



3-kKa + y^|fi$ 0. 6 9-6 

3-t ra*i/^7?>m 2 1. 5% 

3- t: Ko^i/t^f v» 4. 0% 

3 tKn^i//tyg$ 70. 5% 

3-fc Ko^i/T^Vgft 1. 1% 

(4-h'J7^a>f/L'7xzyP) 2. 3% 



[0 3 6 2] £l±<D&%:£')%:&W<D-Jjmz£V 3- 
t Kn^ri/-5-(4-h y ^ ^U^^^/l^) ^ 

bt LT^tfPHAtf^M^HSr 



[0 3 6 3] [Hi^Jl6]D-^3^ 0.5%lk1tte 
n-/1->m 0-l%t. PVA 0. l%^§r^ti'M9^ia 2 
00mLfCYN2#:&;tI^U 30^ 125* h n — ;7/#-?^ 
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[0 3 6 4] r©WIWH»^y hSr 20mL<D*X2u& 
3U& 



(mg/L) 



— fi^KGC-MS, ^QP-5050, E 
[0 3 6 5] 

mis] 



1300 1000 
945 570 
73% 57% 



htm. (xyrjt) 

3 -t Ko**Kf 0% 



1% 
1% 
0% 

1 4% 
2% 

70% 
0% 
0% 
0% 

} 2% 



[0 3 6 6] mmmi hd-?**—* 0.5%^^^ 

n-Sj-^m 0.1%t. PVA 0.1%fcHtfM9«*2 
00mL^YN2^^^U 30^ 125* h n 

PVA 0.1%fc«rSrtf, g«aK(NH 4 Cl)***fc^M 
9i£ifc 200mU£W^LT, 30*:. 125* ha- 

[0 3 6 7] iO«»eift^^y 20mL(O^nP* 
/UMCmm^ 60*C-C 24l^fRll»**U"CPHAS:ttWU 



j|xur^^b"CPHA^#yco #e>*tfcPHAte. 

fM«I(GC-MS, I,#QP-5050. 

o^ds, pvAic*3l5i-S0fa<o*y^-^--y bt?*> 

6 3HPV(Djt^^VNPHA$r, HSJM*"T?#&*<fc. 
[0 3 6 8] 
[$19] 
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n-;i->® 



m&&ISkM& (ing/L) 750 600 

^'J7-mifi(mg/Lj 400 385 

# y v -wskmk/^ftfttsmaL 53% 4 8% 



3- 


k + 


0% 


0% 


3- 




0% 


0% 


3- 


k Ko*«>-%#-*>|8 


0% 


0% 


3- 


k F'D^^?>i 


0% 


1 4% 


3- 


k Kd^^^V» 


0% 


0% 


3- 


k KD^y/ty® 


0% 


76% 


3- 




0% 


0% 


3- 


k Ko*i">vf*>K 


0% 


0% 


3- 




0% 


0% 


3- 




s 100% 


1 0% 



[0 3 6 9] mrnrn 1 8 ] D-Vy/-^ o.5%*fcTi 

D-^/V-^ h— ^ 0.5%<t, PVA 0.1%t^ifM9 
200mLJCYN2#:£r1ti^U 30^. 125Xhn — >V 

ifcU D-W/— ^ 0. 5%^fcfiD-^/W^ h— X 0.5 
%t, PVAO. 1% iiI(NH 4 ci)^* 
fcl^M9*gifc 200mL^^^U-C, Mi- 30^. 125.* 

[0 3 7 0] ^(DaCttSfciR^U'y b £r 20mLtf>^Pn* 
/W-MclfflWU 60t:-e 2#WbtPHA»(ijL 



JRbTSE^I£»UrPHASr#/s: 0 H^tPHAH 
^7^^ fiMii(GC-MS, ^QP-5050, 

S^tH^tC, PVAI^^tS^lOT^^^y 
h~0&£> 3 H P VCDtfc^^p^v^P H A^:^ 

[0 3 7 1 ] 
[f20] 



r 
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m2o 



#y (mg/D 

3-fc Ka^^yjfc 

3-fc Ka^r^K^^vaSe 
3-k Ko^i/-5-7* ~J\ 



7B0 
452 
5 8% 



760 
4 1 8 

6 5% 



0% 
0% 
0% 
0% 
2% 
0% 
0% 
0% 
0% 
9 8% 



0% 
0% 
0% 
0% 
1% 
0% 

1% 

0% 
0% 
98% 



[0 3 7 2] immWl 9lD-y/l'Zi—* 0.5%Sitcte 
DrZ-T^m 0. l%<h % PVA 0.1%t^tfM9M2 
00mU£P161#:$:;Kii§§U 30^. 125^ h u — ?/frXM 

U D-^/V^— ^ 0. 5%£/cJ3: n-/^>-^ 0.1% 
i, PVA 0. l%£&^tiN t^M(NH 4 Cl)^^^ 
<^M9igi& 200mU;iffl^bT> JEid 30t:, 125.* h 

10 3 7 3] :<^»i^Uy h£ 20mLCO^n 
/PAlrMiU 60t:-e24^^#bTPHA^rttaiU 
fc 0 0.45/im(Z)7«>yU'y7>r/^- -c 



^7 37^ IiM^i(GC-MS, ^QP-5050, 

5 3HPV<Difc«S?s5^PHA£r. i^lDJ^-e#b*Vfc 0 
[0 3 7 4] 
K21] 
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521 



mimim& (mg/u 1 1 so 

(mg/L) 830 

v-$y*Sfi/®<W6J«afi 7 2% 

*/v-jr~* h&jj* <^ k J Tit) 

3-t Kn+i/JSa^ 0% 

3-fc Kn^i/^^4j-y^ 0% 

3 \LVu*i/"K-?9 y&t 0% 

3-tK^>^f>K 1% 

3-fcKn*W:>->& 0% 

3-fc Ku^i^s^St 3% 

3-t Ka*>^>f :f *>® 0% 

3-fc Ka^~> K^fcvfi* 0% 
3-fc KD+^-5-7i-;^$i 96% 



1180 
752 
64% 



2% 
1% 
0% 

1 7% 
3% 

44% 
0% 
0% 
0% 

3 3% 



[0 3 7 5] mmm2 0]D-^3- * 0.5%3;rt:ten 
-J-Tl/B. FPVA 0.1%t^ttfM9i^i 

200mLtdYN2#c&TM^U 30^, 125^hn — ^/^"C 

U D-^/^a— * 0.5%*^I4 n-/^-V^ 0.1% 
fc, fpva o.l%&«r£tr, £3*aS(NH 4 ci)*r£* 
^V^M9^ift200mLtcH!S®UT. Ml- 30^, 125* h 
p^^/^fift««tfco 40l»WlflL 
KlAoTISIJfcU *^^y-/^T?-*a»UTWBr«» 

[0 3 7 61 ^(DJK^i^Us' h£r 20mLCD^nt3^ 
A'.MilJBffiU 60X:T* 24^^LtPHA»ti}t 
fc 0 i*m?££r?L^ 0.45nm(D^^yu^y^ /u?— -e 



^7^^ It«i(GC-MS, 

o^a^ F pvAtcfe^-ra^fMcD^-y-^-n.^^ 

[0 3 7 7] 
[^22] 
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&22 



mmmm* (mg/u 1250 020 

^V?-^fit (mg/L) 900 543 



3 




0% 


0% 


3- 




0% 


0% 


3- 


fc Ku*i/^tV» 


OH 


0% 


3- 


fc Kn^v-s^^ v& 


0% 


1 1% 


3- 




1% 




3- 




0% 


80% 


3- 


fc Ka + i/^^yfe 


2% 


0% 


3- 




0% 


0% 


3- 




0 96 




3- 


fcKn+S'-5- (4-7^D7 







97% 



9% 



[0 3 7 8] tmMM2 l]D-^/W=»— * 0.5%*fcf* 
n-/^^ 0. PHxA 0.1%i:mM9^i 

200mLKP16lt*£*MU 30^, 125* h n — >7/#-e 

PHxA 0. Itobtttr. £3MS<NH 4 Cl)£^*ftv* 
M9i#i 200mUcWB»b"C. 30^. 125* h n 

[0 3 7 9] ^KDSttelfciS^U'y h£ 20mLCD^ un* 

a-aic^u eo^-e 2#pwttPHAiritiit 



/Kf-eWflJR**, HfcitJK^SrlHl 
ftttISft«fCPHA«:#fc 0 ifeilfcPHAIt 

fi^KGC-MS, ar#QP-5050,E 

l£fe)T'##TU PHA*;v-a=y^^f/Px77 
Mt%o<Dmfe&ftoti 0 *:<om^ ^ 2 3 ic^-Tii t) . 

3-fc KnarV-6-^^^7^dr^>-^c^H:^^j^VNP 
HA^ i§5iR^"C#P>ttfco 

[0 3 8 0] 

[H23] 
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tfttflgfefe&fi (mg/L) 1 10 0 9 0 0 

*'j7-%»fift (mg/L) 143 119 

# y v-ieftms/m^i^fift 13% 13% 



3- 


t KD*i/»» 


2% 


2% 


3- 




0% 


1% 


3- 




1% 


0% 


3- 




0% 


18% 


3- 




1% 


3% 


3- 


t Kn^W-fyfifc 


0% 


48% 


3- 


t Ka + frAyft 


0% 


0% 


3- 




0% 


0% 


3- 




0% 


0% 


3- 




I 96% 


2Q% 



[0 3 8 1] [HJ60U2 2]D-* r A'=»— * 0.5%*fctt 
n-y-^^0.1%^ x PxBA 0.1%^^tPM9^ffi 
200mL^YN2^trMHL > 30^ 125;* hn — 9 f%T* 

U 0.5%*fcfi n-y*^>g! 0.1%£. 

PxBA 0.1%£*r&tN MWK(NH 4 Cl)«r£*fcV* 
M9« 200mLKlWBMUT\ 30t:. 125^ hn 

[0 3 8 2] ^OMGHrtttt^^^ h £: 20mLO^PP* 
/VAIu«L, 60^ 24B£raj*#LTPHA£ttffiL 



lRUTK^ft*feUTPHASr^fc. »S>*lfcPHAri. 
#77 4 »5)«f»f(GC-MS, 

PxBAiC^^-f-SefM^^-y^— a-— y 
fc5 3-t Kn^r^-4-^^y^f^g§^it^^^P 
H A&\ SSlIX^'C^fetLfco 

[0 3 8 3] 

1^24] 
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«24 



440 

263 
60% 



mt&mm& (mg/u ess 

*-'J-?-tei££fi (mg/L) 1 3 7 

Hf'j7-!je«Sfi/®^j|fift 2 09* 



3-fcKn*vSS& 0% 

3-t Kn+->*$^ 0% 

3-t Fn^tf^yge 3% 

3 - fc Ka * / ± 0 % 

3 tKa + i/f*^ 4% 

3-t Kn*-^ Kf**>a 1% 



3 tKa^3/-4 7i/^« 92% 



[0 3 8 4] imMM2 3]D-^/^^— ^ 0.5%3;7tfcJ: 
n-/-}->-g? 0. PxBA 0.1%^^ttfM9M 

200mL(dH45#:£r*i1iL > 30t:, 125^ h n — ? /ftXM 

Mitt. 48**mtfc, **Sri«*L^Wi:J:o-Ciate 

PxBA o. l%fc«:*tf, £iltasUNH 4 cl)&^*^ 
M9^ifi 200mL{C^^bT, JEt- 30t:, 125;* h a 

[0 3 8 5] COHUttftjSft^Uy h£r 20mL<£>^ n 
/KM^MU 60^ 24^r B m^UTPHA^tBU 
fc 0 }*t±jM^7L@ 0.45^mCD^>^t-^^^/l-^— 



0% 
1% 
1% 
3 0% 
4% 
62% 
1% 
0% 
1% 
0% 

6iiLfc<D*>> n — * y— ai^aKu— ^— "CftfciU ft 
»W«r»^^/— A^4«T»W«tJR**, Hlcifcjgto^SrlH] 

^7!7-f ItM^KGC-MS, .S^QP-5050, 

Elj£)-C##fU PHA^/-7-^yf©>f;Ux^ 

(Djjfr. PxB Atd*^t"S^fMO^ey^— =3-=.y h-c 
fc£3-t: Kt3dr^-4-7my ^e/gS^(7)it^^ii5v>P 

ha^ m^mx^htitzo 

[0 3 8 6] 
[^2 5] 
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m25 



BttttKtt (mg/L) 4 50 3 40 

tf'Jv-fc&afi (mg/L) 18 2 16 

#U^-««fifly^#ftl*WI 4% 6 4% 



Mgjfc (x y Tit) 



3-t Pn^Hft 


0% 


0% 


3-t Ko^Py^ 


0% 


1% 


3-t Ka + y^y® 


1% 


0% 


3-t KQ+y-N^ v» 


0% 


28% 


3-t Ka^^^y^ 


5% 


4% 


3-t /1->m 


0% 


67% 


3-t Ko+S'f'rtyft 


5% 


0% 


3-t Ko^ri"> >5^ 


0% 


0% 


3-t Fo^ryKrA^ 


1% 


0% 


3-t Ka^'>-4-7n.y^vBS5 


* 88% 


0% 



[0 3 8 7] OT2 4]D-^3^ 0.5%3Ltzn 
n-/t^ 0.1%i:, PxBA 0.1%t^tPM9^t 
200mUCP161#:£r;KraU 30t:. 125* hn — ^/#T* 

PxBA 0.1% £Sr£tr, 1^(NH 4 C1)^*^^ 
M9^i 200mLiC^^L-C, 30^. 125X h n 

[0 3 8 8] h£r 20mLcO^nn* 

A'AKJBHBU 60^^ 24B^&#LTPHA£fc&ttiL 
ft 0 iWI^M 0.45/2nKD^^^U>-^^/l-^ — -e 



ilXUTK^^b-rPHA^fCo ^^HfcPHAIl 
^77>f-fiMii(GC-MS, ^QP-5050, 

o;^, PxB Aicfe^-r^^rMco^ey-^-^-^^ 

[0 3 8 9] 
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^26 



®#&*ft£S: (mg/L) 600 400 

^'n^lSifl: (mg/L) 5 1 144 



3- 




3% 


0*6 


3- 




0% 


1% 


3- 




1% 


1% 


3- 




0% 


26% 


3- 




9% 


5% 


3- 




0% 


6 3% 


3- 




1 1% 


2% 


3- 




0% 


0% 


3- 




0% 


0% 


3- 




t 76% 


2% 



[0 3 9 0] [ii^2 5]D-^3-^ o/sVolfefcJi 
n-y^V^ 0. 1 % <h C H B A 0.1%^^M9^i 2 
OOmUC Y N 2^ £rfill!§ U > 30^3. 125* h n — ^/#-e^ 

[0 3 9 1] 20mL^^nD* 



I^iLtPHA^: 0 #<b*l*:PHAf2, f*«JJ: 

-f-flMiKCG-MS, ^B n D^fe:QP-5050 ; g» 
£W^f&£> EIj£)-C##fU PHA^/v-^y hCD 

^2.^5, h-C&S 3HCHBOlt^i^PHAri^i&sp 

[0 3 9 2] 
[l£2 7] 
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^27 



BMftfit (mg/L) 1 1 50 90 0 

^Uv-^ti Cmg/L) 590 420 

m y v -^at&/WMS:«s« 51% 47% 



3-fc Kn-^y^ 
3-t h'U*ris<\*wm 
3-fc Kn^y^ 
3-fc: Kta^S/**? yftfc 

J 

3-tKn+y-5-7x^lK 89% 



1% 


0% 


0% 


0% 


0% 


0% 


0% 


1 3% 


0% 


5% 


0% 


69% 


1 0% 


0% 


0% 


0% 


0% 


0% 


39% 


1 3% 



[0393] mmm2 6] 

(D±m) yi->-m£iT*iAkmm-tz>)o. i%^tfM9 

FCOft, ^TYE tlSmi-^)0.5%, 

^ 0.1%mM9»» (DtT-^^CDIF 

cott, £ATBE <?;fEi&1-5)0.5%, 
®? 0. i%£r£trM 9 j&frt&ifc, ®^?f ^^^(difco 
^TCAirfa^^)o.5%. 5-^zn^/V^^O. 

lit, ^TPP^IBifei-^)0.5%, 0. 
3? 28 



i%^^^M9W«(# 200ml) \c^n^Hmmv, 

[0 3 9 4] r^Mi^^yF^iLfci, 100 
mL^^PP/t^^rat, 55t:-C20^r«W^br P 

[0 3 9 5] 
[i£2 8] 



[0 3 9 6] CDW:^I 



(P YE 



® BE 



CA 



CDW (mg/L 



l 225 



600 



050 



1200 



PPW (mg/L 



488 



185 



445 



755 



39. 8 



3 0. 8 



46. 8 



Aft A. 



PDW:g;i^y-r-M(ing/L) 
PDW/CDW(%) 

10mgOPHA£ 25mL^^^^^ 7 .x n 
Att, ^nn*/V^2mLtC^£i*\ 3 %fiftg££#t? 
y^/^W2mL^it, lOO^-C^L&^k 
3.5^^$^c 0 S^T^, ^^"VtK 10mL£ 
*nxT^U< 10#f^ig^Ufc^iC. 2m\c&m\.itT 

^ ft«t(GC-MS, ^QP-5050, ^7 



A:DB-WAX ( J&;W*U 0 . 32mm X 30m), EI&)(^ 

LTIS, 96%^3-fc Kn^-S-^—A^^^jfe 
19, 4%tf*3-t Kn^rv'g&^cD^.— y Ftfeot 
[0 3 9 7] *&&±<9, *&W<D-Jjmz±*) s 3- 

[0398] mmw 2 7 J 

(YN2^iC<t62KD 3-t h*v*i<'-4-Zs? u^*ri//U 
mm<n*£m)NA& 0.1%^^tPM9$^l±OYN2 
^3n^-$r, 0YE& 0.5%, 4—>^ n^^>>^ 



-54- 



0. l%£^frM9i£#i&i£, d)PP£ 0.5%. 4 
-v^n-^vvvgg^ 0.1%^t?M9^i(^ 200 
mL) tC^tL^tUt^U, 30t:-C^L^o 24B#F^. ^ 

[0 3 9 9] C^^^7b§r#tUct, 100 

mz9 



HASr&ttibrtio ttttj^^r 0. 45m m<D7 4 JV$— XZ> 

gia-ea&ESfc&u ^fsu^ 0 um&$t2 9\£jtt' 9 

[0 4 0 0] 
[129] 





CDW (mg/L 


PDW (mg/L 


(96) 


©YE 


1100 


225 


20. 5 




1200 


850 


70. 8 



[0 4 0 1] CDW:WMi(mg/L) 
PDW:Wy-7-li(mg/L) 
W:PDW/CDW{%) 

bfc*£jP:, PHA^/v^a^y h ^ tt{l 97%tfS3 
-fc Kn^^-4-i/^n^^r^^ig^-Cfet9 > 3%7^3- 

[0 4 0 2] «9 . ^P^^-^&idJ; 9 . 3- 

t Kn*i/-4-i^n^*i//U|g8£^:^ h^r^tc^ 

v ^j^r^tp p h a tm^mxn h tl 3 r t tf* t>i>* 5 o 

[0403] mmm 2 8 ] 

<YN2^lCi^2}<y 3-t h'* iris- 5-7 *i/^m 
^4I)NA$: 0. l%£^trM9^*£J&±<7)YN2#e 
co^n^— (DYE?: 0.5%, 5-^^ / ^-^i 

3t30 



£r 0. l%&^t?M9mfct£i&, ®PP£r 0.5%, 5-7 
^./^c^Mm 0. l%$r^tPM9^^(# 200mL) 

[0 4 0 4] h^Wtlfci, 100 

mLCO^nn^/v^ic^b, SS'CT^O^F^^ It P 
HA£teffib*: e 0. 45/i m£>:7 xr/^— 

[0 4 0 5] 
1^3 0] 





CDW Ong/L 


PDW (mg/L 


W <%) 


(DYE 


1050 


205 


1 9. 5 


@PP 


1000 


345 


34. 5 



[0 4 0 6] CDW:WMi(mg/L) 
P DW:W V -mfi (mg/L) 
W:PDW/CDW(%) 

»fettfcPHA<O«a**r*lfe0!(2 6 tmm<DjjmX&Vt 
bfc*£iP:, PHA^/v-^y h bTte, 95%tf*3 
-fc Ko^-5-7*/*^^Ifc-CS>'K 5%^3-fc 

[0 4 o 7] *3B*J:9. *¥&W<»—Jjmz&*)^ 3- 

[0 4 0 8] [^2£#J2 9](H45^^i:S^y 3-fc K 
n^rv/-5-7x — A^:£&cD£jg) N A £ 0. 1%^&>M 
9^S^t£i&_h(DH45$:CD:=* n:=.— ®YE£r 0.5%. 
5-7x^fi 0. l%«r$trM9ttcfl«ift« 



0.5%, 5-7*1— /U-g&gt 0. l%£r^tfM9? 
(DC A £ 0.5%. 5-7x^M0.1%^tfM9 
i&frigife, ®PP£r0.5%. 5-7*=/l/tWai%tr 
*tPM 9 200mL)lC^n^ttfiimb. 30^ 

-C^bfCo 28R«Hffc, «r*«r»^»(*l51J:oT«E« 
U * * y bT^J|£jS» bfc 0 

[0 4 0 9] :^«l^l/^^iLfci, 100 
mLO^nn#/l/*iaB»U SS^^O^IBMft^ bT P 
HA^m^tz 0 JfcfiiJ&Sr 0.45/xm(D7^/P^--e^> 
i®bfc3L 3^<aKl — TiftffiU WW^^y 

— A^-cmORS-tir. #y^-£#fc e w<D^y-e-?r 

^fi-e^^b, #fib^ 0 IRSPS:*3 ltc^-r, 
[0 4 10] 
[^3 1] 





CDW (mg/L 


PDW (mg/L 


urn <%> 


© YE 


750 


220 


2 9. 3 


© SG 


700 


260 


37. 1 


(3) CA 


900 


340 


37. 7 


© PP 


1 1 00 


450 


40. 8 
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[0411] CDW:^i^it(mg/L) 
P D W : mkrt V ^-tfi (mg/L) 
W:PDW/CDW(%) 

f^PHA^M$r»J2 6 t\ft»<Dj?m-e&Vr 

[0412] 9 . *&W<0—jjmz£ *) , 3- 

[0 4 1 3] [^iS0i|3 0](P161«c^J;52Ky 3-t K 
u*ci/-5-y ^^m<D^M)^A^k 0. l%^tfM 
9^1^i&±£0P161^<O=3t3^— (DYE 3: 0.5 
%, 5-7x=^f*i 0.1%£^tPM9?£#igi&, ® 
SG£r 0.5%, 5-:?:*:— A'SMft 0. l%3r^tfM9i& 

*532 



W&ife, ®BE£: 0.5%, S-^x—zl^SEfc 0. l%£r 

^ipM9*£#igife, ®PP£r 0.5%, 

& 0. l%Sr-&tfM9lR{*«fl!l(* 200mL)l£*fteh* 

[0 4 14] roaoKMW^Uy h&MLfctfc. 100 
mUD^nnsfc/l^lcffiNBU 55 < t-C20J$P^&# tT P 
HA&J&fctiUfco J*ffi?££r 0.45MmCO^^^^— t*^ 

— ^-CSftJRS*. #l>^-£r#fc 0 rco^y-r-^r 
M-CtttEttftU fPSbfco tl**X3 2K:*%-i% 

[0 4 15] 

[f32] 





CDW Cmg/L 


PDW (mg/L 


i%) 


CD YE 


950 


325 


34. 2 


© SG 


750 


240 


32. 0 


<2> BE 


4 50 


1 30 


28. 9 


® PP 


1000 


450 


45. 0 



[0 4 16] CDW:ig;iIWi(mg/L) 
P D W : ffcjftTK V v-lKmg/L) 
IIX^:PDW/CDW(%) . 

97% 3-t: Knarv/-5-^^^^^:^^ 
[0 4 1 7] *mW<D— j?mz&*)^ 3- 

[0 4i8] mmm3 hd-psu^—* 0.5%, no 2 

PxBA 0. l%t &^t?M9igi& 200mLM, £>e>2»e#> 
D-^/l^ — * 0. 5%£r^tfM9*&i& 10mU:'>^- K 
^e-^^ .fni)r^. YN2^^*tIU 30^, 125* h 

72mmmmt%mi<tc2mL&]N?t^ 3ot:, 1 

<fflfcffl$&> F T-NMR : Bruker DPX400 
#fl*JS8t* : *H = 400MHz 

KM:CDC1 3 

reference: ^r-Y fc°7 V -^ATMS/C DC1 3 

'H-NMR^^ h^&mi 4{£, 3 
3K, PHAmM 3-t Kn^>-4-(4-^ h n 

*tl?tl7jk-f 0 &3 3K^nh@9. ^PHAIi3-t 
Kn^>4-(4-^Fn7xy^)MKy^ 



25* hp-^/^ii«tufco 72Nrraa». mfc&m 

foftmi^X 9 0l|XU D-^A3-^ 0.5%, NO z Px 
BA 0. l%^t?> £*S(NH 4 Cl)Sr&*fcl>M9# 
i& 200mLl£f?^;®LT, MM, 30^C, 125* hn-^/ 

[0 4 19] r^IMi^^y 20mL^Dn^ 
-MdSBillU 60^-^ 20^S&^UTPHA?rtttliU 

TS^i UPHA Sr#fc e 
[0 4 2 0] #(btbfcPHA«, aT^#T*NMR^ 

[0 4 2 1] 



[0 4 2 2] 
[ft 1 1 8 ] 
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13 fH, 

03 (fH, 
d3 f^ 



M ^H 3 

14 ~" 



d bi 



C2 b2 



[0 4 2 3] (4 5) 
[0 4 2 4] 
1^33] 



c3 b3 
[0 4 2 5] 
[^34] 



* H H 2 a1^ * H H^'-* I H H s a3 '•° ^ H H, a*'- 

C4 M 



$33 



Chemical shift 




(ppm) 




2.80 


bl 


4.24 


dl 


5.50 


cl 


7,00 


fl jl 


8.20 


gi,n 



£34 





2S0m g/ /L 




30m&/L 




10.7% 






PHAfC^£*lo3HN0 2 PxB 


3.3mott 








9.3% 




2.0% 




12.2% 




47.9% 




15.7% 




12.9% 



[0 4 2 6] #«bftfc PHAte. mmizLtz&o 

-IiM^f(GC-MS, EI2fc)T*# 
PI£$:fr&V\ 3-t KP^>4-(4--ho7s/^ 

[0 4 2 7] £fc. icOPHA^fi^y/WN'-^x 
->3^n7^77^-(GPC;Iy- HLC-80 
20, ; tK!Jt-7^7 h U — PLgel MIX E D- 

C(5/<m), ffK ; (^on*M, 4? U * ^l- 
ICJ: DWflibfcJIS*, Mn=81900 N Mw =226200 

[0 4 2 8] [HJfc#l3 2]D-^=i — ^ 0.5%. N0 2 
PxBA 0. \%k £^tfM9i§Jft 200mLl£v'^ — K*^ 
* . ^=3 iir>T • YN2tt^ilL, 125* bn — 

D-^Vw^— * 0.5%, NO z PxBA 0.1% 
«r*tP, tt9RaR(NH 4 Cl)«r««^^M9iCW 200mL 
(CSratt, Jit-, 30^3. 125* hn — 



[0 4 2 9] ^O^fJl^l/jy h^r 20mL^on^ 
-MClBMU 60t:-e 20I^W«^bTPHA*tttiiU 
fc 0 J*m?££r?L@ 0. 45umCO^ v^^v^^/w^— C 

TK^^ft UPHA Sr#fc 0 
[0 4 3 0] #^tVfcPHAfi. Ilife#j3 1 

9, ^PHAtt3-t Ko^>4-(4-^ hn7x/ 
*is)m&**: S ht UT^t?PHA-C^5 

[0 4 3 1 ] lEtc. HWcPHAlt ^jfetcLfedSo 

-liM^f(GC-MS, ,g*QP-5050 H EIj£)-C# 
#fU PHA^ey v-3.x^ ho^f ;wx^f;Hb^ 

l^j££tT#V\ 3-t Ka^rv/-4-(4-xhD7x/dr 
(D^^m 3 5 {C^ bfc 0 
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10 4 3 2] 



K35] 



^35 









30mg/L 




12.0% 






PHA^£nS3HNO,PxB 


4.3mol% 








1.3% 




om 




12.6% 




38.8% 




22.7% 




24.6% 



[0 4 3 3] [Hlgfll3 3]#y^/hy 0.5%, N0 2 
PxBA 0. l%h£<at?M9)gi& 200mL(Cv / ^- — K^E-*^* 

^ • y r^r • YN2t^$rts^L., 30*0, 125.x h^— 
91h|iru tr/nr hy *a 0.5%. no 2 pxba 

OOmLi^W^LT, Mi-, 30^, 125* h n — ^/#-e 
[0 4 3 4] rO&flgSSg^U's/ 20mL^nn*/U 

«ifibfc8L o-^y— -cjgsfigu ««| 
tl^^itt PHAt^fc, 

3c 36 



[0 4 3 5] #btlfcPHAii. H3&#J3 
9, ^PHA«3-t KDarv/-4-{4-^fn7x/ 

[0 4 3 6] 3Et-> ^JbJxfcPHAte, JfrafcfcrLfctfo 

#rU PHA^t/v-a^y hO^f /Vx^f ;H^(D 
ISM&«r1?JkV\ 3-t KD^r:/-4-(4-^hn7xy^ 

<D&M$:M3 6 (C^UfCo 
[0 4 3 7] 
[^36] 





785mg/L 




55mg/L 




7.0% 






PHA*w^£H«53HN0 2 PxB 


3.8mol% 








2.9% 




1.5% 


3— l&v*tt0*>Wt 


12.1% 




40.0% 




14.7% 


3-tKp^>Kx-t>eS 


28.8% 



[0 4 3 8] [^Wj3 4]D-^3-^ 0.5%. CN 
PxBA 0. l%t&^tfM9l&M 2001111^ frbfaCfr 
n-y/U^ — X 0.5%£^OM9ig*fe lOmLICfa.— K 

qe-j-* -fnyr^ • YN2«c«rffi«u 30t: x 125* f 

72l^ra«a»Slb^:2mLS:JPiL. 30t\ 1 
25* hn-^/#T*^&i&i£Lfc 0 48^f83« % 
'fr#Kfc:«fc OIeMXU * 0.5%. CNPxB 

A 0. l%£r^ti\ ^^M(NH 4 C1)^^^/^V>M9^ 
200mLlC^®UT, 30<C, 125* 

<jW*»»>FT-NMR:Bruker DPX400 
'• 1 H=400MHz 



[0 4 3 9] ^DUM^l^y 20mL^nD/^ 
AUljH»U 60^-? 20^^LTPHA^Wt 

T£E£«& ITPHA £#*: 0 
[0 4 4 0] W^tltcPHAn, fiJlTOftft-CNMR^ 

[0 4 4 1] 



-58- 



reference: 3r-^ \fy ]) — M ATM S/C D C 1 
7lC, PHAl^W3-t Kp^^-4-(4-'>7/ 
Kn^i/-4-(4-v/T/7xy^i/)^^ / /-7-n 



[0 4 4 2] 
lit 1 1 9 ] 



[0 4 4 3] (4 6) 
[0 4 4 4] 
lt37] 




f3 <jJH, 



cl bl c2 b2 c3 b3 



k4 



c3 b3 

[0 4 4 5] 
[^3 8] 



C4 b4 



•a 37 



Chemical shift 




<ppm) 




2.79 


bl 


4.18 


dl 


5.51 


cl 


6.98 


fljl 


7.58 


gl.11 



£38 

rf^— ttfiM* 180rag/L 
PHAtr^H^>3HCNPxBA 4.1rooI% 



3 _ tKa^v^^jVgfe 
[0 4 4 6] MIC, » fejtfc P o 



-Ii^I(GC-MS, ,©>i*QP-5050, EI&)T# 
|p|j£*:?Tfcl\ 3-tKn=^v'-4-(4-VT;7x;^ 

[0 4 4 7] r(OPHA^^f§r^w-?-5x 
->3^D7h^77^-(GPC;ly- HLC-80 
20, ^7A; tfV-^—ytfy h U — PLgel MIXED- 



9.3% 
2.0% 
12.2% 
47.9% 
15.7% 



Idct <9p^U7t^^ Mn = 58200. Mw = 108100 T£> 

[0 4 4 8] [Il^j3 5]D-^n-7 0.5%, CN 
Px B A 0. 1% t i&istfM 9 i&ife 200mLKl, &£>a>C#> 
0. 5%£r^tfM9igife lOmUCf a — K 
.fa|j7>f • H45#c$r*tMU 30^, 125* h 
p-^/^-C 72l^ra«a«*Ufc2mLSr*n^, 30t:, 1 
25* hn-^/^jga«*Lfc. 48l$ffl€L ®#Srja 
<9[E]JfcU * 0.5%, CNPxB 
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A 0. l%£rfrtf* I^1(NH 4 C1)^^^^M9M 
200mU£?M^LT. Ht-> 30^ 125*hn~^/# 

[04 4 9] i^Jg^ Uyy& 20mL? v* n /fc/V 

-MclHWU arc-? 20«#ttPHAlritiil 

■CJttWHTPHAftftfc. 



5, SBPHAtt3-t Kn^i/-4-(4-i/7/7*/ 

[0 4 5 1] #t>tlfcPHAI4, ^fe^UfcdSo 

-RtM8fi(GC-MS, EI*fc)T?# 

^j£SrfTfc*\ 3-fcKn^-4-(4-'>r/7i/# 

ottJfcfrftS 9 i^U/c 0 
[0 4 5 2] 
«3 9] 



^39 





775mg/L 




I50mg/L 




19.4% 






PHAlC^^H<53HCNPxBA 


3.2moft 








70.5% 




1.0% 




10.3% 




13.4% 




2.3% 


^Tf^^rst^N [0 15 5] fflPftfcft 



PxBA 0. l%i:$r^tPM9i^ife 200mL(d^^— K^e^ 
^•fny/^ • YN2MtfU 30t. 125* h a — 

9 D-^a — * 0.5%. CNPxBA 0. 1%£ 

-atr, ^!f^(NH 4 Cl)£^3:/ e £V>M9*gJ& 200mL(C 
M^tT, HlC, 30^, 125* hp-^/^T«i 

[0 4 5 4] Zanti&g&jSk'tW h& 20mL^ nn^/V 
AJi!S»U 60^-? 20^ra«^UTPHASr»ttJU 
fc e i*fcb$ft£r?LS 0.45m mCD^^^^V^^/w^—X? 

tl^^I LT P H A $r#fc 0 



9. ^^PHAtt3-t Kp^r>>-4-(4-v'Ty7x; 

[0 4 5 6] H^fcPHAtt, ^iCLfc^o 

T7 U ^*£fT#ofc^ if^n^Y^fy^ — 
-fiMli(GC-MS, S^QP-5050, EIjfe)"C5> 

fiUfefcfrfcVV 3-t KD^>4-(4->7y7x/^- 

(D%£%;&& 4 0 \C7F LfC e 

[0 4 5 7] 
[^40] 



£40 





930mg/L 




200mg/L 




21.5% 






PHA{^^^3HCNPxBA 


4. 5m oft 



3-tKn^>iSK 12.5% 
3-tKn^r>^^Bft 2.0% 

12.2% 

3-fcKP^v^*>-« 47.3% 
S-fcKn^K^^gft 15.2% 



[0 4 5 8] [g&tfcff] 3 7 ] D- ^££Kg$S^SS^Sg N 



PaDA 0. IOC tL - fr ' n jjk l9*gife 200mLO>^.— 
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* . ^ n y T-f • H45#:£4^ U 30^, 125* ha- 

9 Sift U D-^=r— * 0.5%. CNPxBA 0. 1%£ 
^tP. iiI(NH 4 Cl)^/£^M9^ 200mUC 
IMLt, 30^, 125* hn-^/MWt 

Lfc e 48I5II83L ■ff«r5t-L^IBlcJ:!?igftU 

[0 4 5 9] d <0at»lS;Afe'< U jx h £ 20mL^ a n jfc/W 
AfcUKfflU 60^ T' 20^W«tftrPHA4r»Wt 
fc 0 J*Wf££r?L@ 0.45/xm(D^>^^^^^/U^— "C 

MSr^*/ — /i^mt;»$it\ JE^tfcJRo^SrlHlftU 
rl^LtPHAr#fco 
[0 4 6 0] #WcPHA{i, HJS^|3 

5*41 



^"CNMRM^^ofco ^tf)*^ ^4 1 (d^rfii 
f9. ^PHAf*3-fc Kn^->-4-(4— >ry :7my 

[0 4 6 1] ^btbfcPHAtt. »ifcfc:Ufc#o 

-fi«i(GC-MS, I>?$QP-5050, EIfe)t^ 

E!ft£rfTfcl\ 3-t Kn^-4-(4-v'7/7x/^ 

4 1 KmVtZo 
[0 4 6 2] 
K4 1] 





750rag/L 




135mg/L 




18.0% 






PHAi-^ ^tx^ 3HCNPxB A 


4.4moft 



[0 4 6 3] [Hi&ff] 3 8]/f u 2^^g^rCafe3£ n p 



xBA 0. l%t^tfM9J#ife 200mLid-^ J L— K^e^* 

•f ^yr-f • YN2Mfiu 30*0, 125* ho-^ 

HlftU fcVVtfV^h h y t> A 0.5%. CNPxBA 0. 
l%Sr-&tf, liI(NH 4 Cl)^*^V^M9^1 200 
mUrfflR»L"t\ Mi-, 30<C. 125* hn — >7/#T*M 
Ifco »#«r3»^«K:J:?)llftU 

[0 4 6 4] h£r 20mLi7 n n 

A{c5g^u 60^-? 20Npwa«^U-CPHASrttWU 
fCo 0. 45 ii rnCDj* l/~?yl/y <i 



25.0% 
2.1% 
21.45& 
37.3% 
6.0% 

[0 4 6 5] 10 fr^^ HAE*. ^1M3 4-C/tU^ 
ft=T?NMR#flf&fT*ofc 0 -tCDje*. ^4 2^-fil 
9, ^PHAtt3-t Kn^>4-(4->ry7x; 

[0 4 6 6] JE(C. fWcPHAIl ^iCb/c^o 

-*»#tffMB(GC-MS, ^QP-5050, E 1^) 

#f b, PHA^/v-a^y boyf/Px^f ;Wt^ 

l*D££fTftV\ 3-fc Kn^->-4-(4-i /7y 7x7 * 

C0^^^4 2 (C7T^b7t 0 
[0 4 6 7] 
U&4 2] 
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3*42 

■✓a-H*^* ■ g£U7^ - YN2ftC<fc5PHA&g 

Sff«gJftU I030mg/L 

jKy-v-ft&Sft 130mg/L 

PHAtc££jv53HCNPxBA 7.2mo1% 

3-tKn*^*>« 48.2% 

[0 4 6 8] [ jSlfcfll 3 9 3 # y A^^t^g^B N P 



15 5% 

[0 4 7 0] &£Jv/L> HAtt, Sfe 



xBA 0. l%££r^t?M9ig:l& 200mUC^3.— K^T"* 

•f^yr^f -H45«cS:tllU 3<nc % 125* ho—*/ 

IRU t'/Vtf Vgfe-J- h y 0.5%, CNPxBAO.l 
%£r^tJ\ ^^NH 4 Cl)£^£#^M9igi& 200m 
LKlfflR»L-t\ MM, 30^. 125* ha- 
JMILfco 24S£|HI«. »*«r»fe»l»cJ:i?|ilJRU, A 
y * / -/W-T-gsfc# urar««J» ltc 0 

[0 4 6 9] ^©^1^1/3/ hS: 20mL^DU*;V 
-M£»»U 60t:-e 20«f^lTPHAlriHiU 
fc 0 fl&Wf££r?L^ 0.45/imtf>p< ^7^7^^- T? 
*ifibfc8L n-*y-;c^#i^*--?M8U «|g 

T^SS* LTPHA £r#fc 0 



3 4^1^ 

9> ^PHA(j:3"fc Kn^r^-4-(4-Vry7x/ 
3ri/)g8^£:*ry-e— f t bT^tf P H At?fcS 

[0 4 7 1] MIC. #WcPHAIt »Lfc^o 

-IIMif(GC-MS, P-5050. EI&)^?# 

#rU PHA^/v-n- y /vx^r/vfb^^) 

l«]j££tfTfcV\ 3-fc Kn^rv'-4-(4-v'r;7x; 3f 

O^Sr^4 3id^Ufc 0 
[0 4 7 2] 
[^4 3] 



£43 



PHA^&*lfr3HCNPxBA 



H4 5m:«fc^PHA^ 



55mg/L 
7.9% 



2.6moW 



3 - 1 K P ^Sfe 



[0 4 7 3] [«kM4 0] 

[0 4 7 4] 0OP^H7 7^3{:, 240mLCOj^7KT 
tfy^A^ fcWtXDVJ* 15.2g(0. llmoDtrAl^ 

9.0g(0.06molh 4-^/^n^^y— /l^ 7. 9g(0. 07m 

^V^, 4~^n^eg§^^-/U 11. 7g(0. 06mol)£rfe!jD 
U 65<fc, 24^F^^jSS£Ufc 0 

[0 4 7 5] «rBa<0SJS&»T«. *ttT-fe hVSrn — * 



2.3% 
1.7% 
19.5% 
52.1% 
10.3% 

14.1% 



n n /i^/u A £ n — ^ y — c^jtf ^ — {c J; 9 L 
fco ll^V^i^l^U «H(D4-<4- 

= S ^v>nRs^A^ M.OgC*/*^ o-v hi/ 

ItMii:GC-MS Si*QP-5050. EI 

&fc*SGC-MSlf-*Jfc«£ 65.2%)£#fc 0 #<b 

[0 4 7 6] »e>ttfc3fi3H*4-(4-7^*n7 3iy 
i/)gS^^/^^^y-^-7K(l : 9 (V/V))^?£ 3 
00mLte«*PU *5£*r lOffiF^/U^fiO^Kiftfb* y * A 

^px.r. *»T(o~4 < t:T?)4ii*rigKrt?$^. 
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Ktttt* 0.1mol/UW**«3L^tCft#An, tt» 
10 4 7 7] »WJ«©4-{4-7^n7*M 

[0 4 7 8]»6tlfcft^ 0WO4-(4-7^ 

[0 4 7 9] 

<8!5£«8> 

F T-N MR : B ruker D P X400 
: l H 400MHz 



13 C 100MHz 
;>H. 13 C 
:CDCU 

reference :^«U»XTMS/CDC1, 

-*% ^44, ^4 HI 6. Hi 71^-TNMR* 

#bnfc^»* @^)(D4-(4-7 

[0 4 8 0] 
[^4 4] 

344 i H -NMR^^>^»»^*<ai6#^) 



Chemical shift 
(ppm) 



3fi^|g type gggj| 



2.11 



2.59 



3.97 



6.82 
6.95 



8.00—13.00 



2H, auiDt CH 2 c 



2H. 



CH 2 b 



2H. t 



CH 3 d 



2H. 



2H. 



1H, br 



OH 



[0 4 8 1] 
[*4 5] 



Chemical shift 
(ppm) 



type jgjggrjg 



24.21 



30.39 



66.96 



115.23 & 115.31 



115.56 & 115.79 



154.70 & 154.71 



155.97 & 158.33 



179.40 



CH 3 



CH 2 



[0 4 8 2] [««4l]fft^H^ 

YN2t*(Pseudomonas cichorii YN2;FERM 
B P-7375) ti% 0.5%*rSTtfM9*tt 1 

OmLfcimU 30^, 125^ha^^/^ 72^M^ 
^HbTto IO«««2mL«:, D-^A^~* 0.5% 
pFPxBA 0.1%i^M9^«I»N 
H 4 Cl£^£#^>200mU£*Dx.> 125* b * 

iotittU D-*7^~* 0.5%^ pFPxBA 0.1 
%*«rM9»* 200mLlilfflR»L-<\ »n3tfC, 125 

[0 48 3] -oW»««k«U'yh*20mL«>^nB* 

^cmu wc-e 2 o^raai»u-cpHA«:i*wu 

fc„ ttWffltSriLa 0.45m mro^ vyw^-f/^-t? 
ttXSKI tTPHA 

[0 4 8 4] #bttfcPHAI*. **R:*o-C>«*/!> 
gB(GC-MS,fti*QP-5050, ElS=)-T?##rU PH 

fc„ 121 8 It, SJjg^ixfcGC-MS*-^ H/VX-^ 
fc^-T. 018O±I1 GC^ bA\ Tt*> SSffiG 

4 -(4-7A'*»7*>'*i')BS»(3HpFPxB)**>' 

"5Jffi& P H A-CfeS w i * iS t*\ *• 
[0 4 8 5] 
HC12 0] 



-63- 




d2 



-fo-c-c " ) ■ ( o-c-c^U 



CI bl c2 b2 

[0 4 8 6] (4 7)tt ^WPHA^i^ >7Vw 

•HLC-8020, ^7A;^y-7-7^7hy--PLg 
el • MIXED-C • 5 Mm, MK ; # y 

[0 4 8 7] ^4 6l£, IfO^jfk ^^4. 

1\ #e>HitPHA^ x 3-fcKn^>>-4-(4-7;vt 
P7x7^v/)|§t(3HpFPxB)^7*7^^y h 

PHAlt 3HpFPxB^yb^^i:t5d\ 3 
-t Kn^l&fiL 3-t ^i^^, 3-t K 

x**i/*99>&i^ 3-t Fn 

=42400, — ^ fiS¥^T-fifiMw=90600"Cfco 

[0 4 8 8] 
[t4 6] 

^46 YN2^i:53HpFPxB^yh£^tfPHAt£>£^ 



f3 <j)H, 
e3<j!H 2 

■fo-c-c 

v H Hj a3 /n3 
c3 63 





885 rag/L 




220 mft/L 




24.9% 




Mn=42,400 




Mw-90,600 






3-fcKD^ViS^ 


1.8% 




1.0% 




5.4% 




10.4% 




2.9% 




5.9% 


3-fcKn*v^4-(4-7/i^7xy**)fi&gfe 


72.6% 



[0 4 8 9] *(Z)PHA(COV^, 4 0 (C 

tans u t m cmrzmm t mm&mfe&flrX'N mrm 

il9lC/Tt 0 ^4 7tC, 01 9C^tNMR^^ h 

^(IfDiaoT, f^fcPHAH 3HpFPx 

[0 4 9 0] 
[*4 7] 



e4(Ctg 4 
m4 ^H, 

14 fi H 

k4 CH 



o— c- 

H 
c4 



-c- 

b4 



1 )n4 



j47 'H-NMR^^f/UgB^ttJfeCBlQ^fia) 



Chemical shift 






(ppm) 






2.76 


2H,CH 2 bl 




3.95—4.06 


2H.CH 2 dl 




5.46 


1H, CH cl 




1 9 Yi iMSkm 4 


4^-0^- fL *KilJl 





[0 4 

7V H45#c(Pseudomonas cichorii H45 ; FERM 
BP-7374)£r, D-^/U-=3— ^ 0.5%£r^t?M9Jg;i& 10 
mLKlftttU 30^. 125* ho-^T 72^p|ffl^S^f 
^Ufc e r©I^»2niL$:, D^;l/n- x 0.5% 
£ pFPxBA 0. l%t £r^trM9*£ife 200mLid^Px, 
3l#$s£#30t;, 125* ha^^/^-C^tLfco 45Bf 

o.5%£ pFPxBA 0.i%«rfrtrM9«Jfi(#matMK 

(^NH 4 C1^^^) 200mL^?|^bT > Ht-30 

125^ b*—*/fr~cmmmm\^tiL<, 4&mtm&. m& 

[0 4 9 2] rco^^^^U^/ h£ 20mL(7)^n t3^ 
A'AKIBMU 60^^ 20f$ff^#LTPHA£:J$mL 

Jtgftjft UPHA &^fc 0 
[0 4 9 3] ^kJxfcPHAJi, t&(^oT^^7 9 

^fcfro ^^n^l>^77>{ J»##f 

^©(GC-MS,^QP-5050, EIfe)-C#*fU PH 

3HpFPxB^7v-a^y hiLt^tfPHAT^ 
fc*5. »W$*lfcPHAtt:, 3HpFPx 
B^->y h t1-&#+ 3-tKo^ri/SS 

3-t Kn^^fyift, 3-t Knm^^y 
^ 3-tKn^f^yK, 3-t Kn^r^Kf^V 

3-t Kn^r^K^ir>-^C0 9*>l^±^y^ 

[0 4 9 4] 
[^4 8] 
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gH8 H45^(CJ;53HpFPxB^yh^tfPHA(D^ 





640 mg/L 




90 mg/L 




14.0% 






3-fcK»*-Vi&Sfc 


4.6% 




2.0% 


3- KYu*l'*99>WL 


15.2% 




19.8% 


3 - tKnr^K^V^ 


4.0% 


3 - bKo^>Kx-feX^ 


7.4% 




47.0% 



[04 9 5] mm&l4 3]^^-K^e-7-^ f^yr^ 

D-^a-^ 0.5%£pFPxBA 0.1% t 
£^t?M9igi& 200mLl^tMb, 30^. 125* bn — ^ 

THIiRU D-^/W^— 0. 5%£ pFPxBA 0. 1%& 
^M9^I(«t»NH 4 Cl^*^V^) 200m 
LfcSfiMLT* Mi-30^ 125^ hn — 

[0 4 9 6] ^(DW^^^^^y bS: 20mLCO^n 
^ajc^u 60^;-? 20W^tTPHA$rtttiit 
«JfcfcJ?££r?L^ 0.45Mni(7)^^^UV^^/^^— -? 

wfiLfcfc* n-^y-^2Ki^-^— c»sieu, mm 
[0497] #£>*WbPHAf*, «^t^;y 

^©(GC-MS^^QP-SOSO. El£fc)-e##fU PH 

3HpFPxB$ri^/v-a^y ht LT^frPHA 

[0 4 9 8] 
114 9] 



jH9 YN2#fc£53HpFPxB^yb£r^trPHAg>£0 





780 mg/L 




200 mg/L 




25.6% 


—^3, b*a;£ (3iy r It) 




3-fcKo*v'g&g& 


0.3% 




0.8% 




3.9% 


3-fcKc3^>^^ 


6.7% 




2.1% 


3-tKu^v-K-r-b^ 


3.7% 


3-fch*n**HK4-7/V*07:sV**)6&^ 


82.5% 



[04 9 9] [i««4 4]5/ a -K^ f^y/^ 
H45#:£\ 0.5%tpFPxBA 0. 1% £ 

£r£frM9igj& 200mLi£*i1§U 30^ 125* bn— ^ 



-CEWKU D-^/W=»— * 0.5%<b pFPxBA 0. l%£r 
4t?M9««a(«»S*aSONH 4 Cl«r^*)5:iO 200m 
LlcmgjSLT, ^1-30^ 125* hD- ?/ftxMW% 
Hbfc 0 64R$ffi3L (S#r*a^«l-J:oTliIJ|Xl^ ft 

[0 5 0 0] rotfJIglfcjft^Wy b£ 20mLCO^ao^ 
A'-MClBiBU 60^-? 20^|I||«#LTPHA£ri*fflL 

&£ft^/-/w^mtjg:£^ MJCttJR^SrlEliR 
[0 5 0 1] H^tlfcPHAH ^Moty^/JJ 
|£@(GC-MS >( gAQP-5050. EI&;)-C##fU PH 

3HpF PxB^±^^/-V"an^ h £ tT^PHA 

[0 5 0 2] 
1^50] 



^50 H45^:i,fc33HpFPxB^~ybfc^ifPHA(P&g 





590 mg/L 




45 mg/L 




7.6% 






3-tKu^>e&^ 


0.2% 


3- eKu^>^iJ-x^ 


1.9% 




11.9% 


3- eKa^>ir^>^ 


12.1% 




2.2% 




5.0% 


3-tF , P^^-4-<4-7/P^P7a/4rv')g&^ 


66.7% 



[0503] [11^45]^-^^ f^yr-f 

YN2tfc£r. J^y^^h^ 0.5%tpFPxBA 0.1%£ 
&<5&M9mm 200mL{^HU, 30<C. 125* b* — ^ 

T[hJi(XU tTyUfVife^h y 0.5%ir pFPxBA 
0. 1% tf M 9 (til$2|£0 N H 4 C 1 $r^^ 
l^) 200m Lid iMtt, M^Ot:, 125* b^ — ? /ft 

[0 5 0 4] :<^)»i^Uy b£ 20mL(D^ciu^ 
A^MClBMU 60^-C 20^TOUTPHA^tijt 
tc 0 mmmZllte 0.45/ira^/y7*^y7^;^-t , 

y -e^agu mm 

LtlMUPHA^ifco 

[0 5 0 5] ^bJWtPHAte, ^«oT^^/!J 
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^©(GC-MS,S?$QP-5050, EI&)r##fU PH 

[0 5 0 6] 
[^5 1] 



g51 YN2ffi{:i£53HpFPxB^^yh£^tpPHA<£»£^ 





960 rag/L 




155 mg/L 




16.1% 








0.5% 




1.0% 




8.9% 




23.4% 




7.0% 




14.2% 


3-th*n*^-4-(4-7/VtfB7x/*v0g&^ 


45.0% 



[0507] mmm4 6]^— k^-t-* f^yr^ 

H45#c£r, ^y^^h^- 0.5%<t pFPxBA 0.1%£ 
&<£t?M91%i& 200mLi^M^U. 30t:. 125;* hn— ^ 

/»t«H«U. 24i$Kfc, »**r3S-6»WcJ:o 
T[H]lteU tVHT^^-hy^A 0.5%£ pFPxBA 
0. l%^tfM9^i«IilONH 4 Cl^^/j: 
V>) 200mUCl?TO^LT. ^(£30^ 125^ Fn^/^ 

[0 5 0 8] Z.<Dffl&$ti&<<Uy h£ 20mLC7)^ua^ 
A'AfcliBfflU 60^"? 20NfTOUTPHA^iti1U 

Ltl^i ItPHA £#fc 0 

[0 5 0 9] ^^nfcPHAtt. »fct^^yy 

^SrfTofccDib, iSajrwy???^ Jffi##T 

^(GC-MS,,S?tQP-5050 x EI&)TMU PH 

fco ^5 21:, PUBIS*, *e>WcW3B$fc«^uy K 

3 HpF PxB Sr^SSfc* y -e— vhb tt^O P H 

[0 5 10] 
1^5 2] 



^52 H45^{CJ:53HpFPxB^^yh^:^tfPHA(D^ 





545 mg/L 




30 mg/L 




5.5% 








2.3% 




1,6% 




15.6% 




36.9% 




8.7% 


3-tKn^K^-feV^ 


12.9% 


3-fcN , p**-4-(4-7/V#D7*/*v')g&$ 


22.0% 



[0511] imMffl4 7] A-{3--7;V^xiy^/^r 

mmi\&mx*> s 4 - < 3 -^/^ n ^ :* y * m*m*T 

[0 5 12] mm(D%&y 7 240mLCDj&*T 
-trb>-£A*u ^^y^i* 15.2g(0.11mol)$r^0x. 

9.0g(0.06molK ^y^/u 7.9g(0.07m 

11.7g(0.06mol)^^JP 

u 65^. 2mmmmm\^tz 0 

[0513] m&<o&&»T&s mi&T±b>&*-? 

7 J Ii^i:GC-MS ^QP-5050. EI#r 

i££5GC-MS fc*— ?ttm& 87.9%)Sr^#fco 
fc3|iJ^4-<3-:7/l^u:7^y ^-i^MfecTvWl* ^ 

[0 5 14] # ^ 7t ^ ^ ^ /i^ftl^ 3.0g$r^^y- 
;W*(1 : 9 (V/V))*!-^ lOOmLiC^L. 1 

S^^^-fCo roSJE£«S: 0. lmol/UfiB^*«tt 200 

K^#^tc<t !!)(aftU »4-(3-7;vto7x 

[0 5 15] ftbtl1t9M<04-(3-7/l'*tx7 x s * 

^tCfcUKJftU !W^"Cfc5 4-(3-7Wn7 
[0 5 16] a^TVMBjMfc 3.0g^b#bn^4-(3- 

m<D$Lm*s 93.2%£ttofc 0 
[0 5 17] ^bJxfcft^*^, g^^4-(3-^/V^" 
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[0 5 18] 



<mmm> 

FT-NMR: Bruker 



DPX400 



mmmt 

reference 



: l H 400MHz 
18 C 100MHz 
: J H, 15 C 
:CDCI 8 

:^tT^U^ATMS/CDCla 
$0^PK^?%-n^S*-^ h/v^-K 13 C-NM 

t53, ^5 4C, I2I2 0 > ID 2 1 NMR X 

[0 5 19] 
1^53] 

^53 I H-NMRx^>/vjg!j^J|([g2Q#^) 



Chemical shift 
(ppm) 


m#ffi type mfemm 


2.11 


2H, d, quint CH 2 c 


2.59 


2H S t CH 3 b 


3.97 


2H % t CH 2 d 


6.62 


3H, m h,ij 


7.21 


1H, m f 


10.62 


1H, V br OH 



[0 5 2 0] 
[t54] 



[0 5 2 



Chemical shift 
(ppm) 


type IBJJgftJfc 


24.1 


s CH 2 c 


30.34 


s CH 2 b 


66.62 


s CH 2 d 


101.23 & 102.19 


d f 


107.39 & 107.60 


d h 


110.08 & 110.11 


d j 


130.04 & 130.14 


d i 


159.92 & 160.03 


d e 


162.29 & 164.73 


d g 


179.19 


s C=0 a 



TV YN2tfc(Pseudomonas cichorii YN2 ; F E RM 
BP-7375m, D-^=a— X 0.5%^M9M 1 
OmLlctHL, 30^ 125* hn— */#^72P3f^®# 
^bfco ^^ii#»2mL5r x D-^/Vn-^ 0.5% 
tmFPxBA 0. l%££^t>M9Jg:!$ 200mL^P^, 
3I£^#125* FD-^/fttfjgWSlLfc, 
^SriS^iltcioTIsIilXU, D-^;V3-7 0.5% 
tmF PxB A 0. l%£^m4 9igi&(&^^£>NH 
4 Cl£r&3:fc^) 200mLiCf?^bT, »C30TC, 125 

[0 5 2 2] :^»^U5/h^20mL^DP^ 
/V^IC^L, 60tT* 20^#LTPHA|rttWt 

LtlMi UPHA £#fc 0 

[0 5 2 3] #^HfcPHA^, t^oT^^/D 
if(GC-MS, ^QP-5050, EI^-eMU PH 

£r^1- 0 M2. 2(D±.\^ GC^ h/K Tttu mflBG 

6o r<03»***e>^ #6ft;/tPHAtt, 3-tKn^>- 
4-(3-7;UtD7x/^iy)li(3HmF PxB)^ 

^-y^-^x-y h^fi^^, Tl2^b^(4 8)"C^ 

ta «r tg * p h a t £ r t am 5 0 

[0 5 2 4] 

[fki2i] 
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hi 




el 



0 CKj 
63 CH, 



m4CHj 
k4 

d4 CHj 



K H H 2 a1 /n1 * H H 2 a2/«2 * H Hj a3 * H a4 



c1 b1 c2 b2 

10 5 2 5] (4 8)^:, r^)PHA©^M, ^/W 

• HLC-8020. ^?7A ; #V^— hV—- P Lg 

el ■ MIXED-C -5/im, ; ^nusjvl/i^ tf}) 

[0 5 2 6] ^5 5M, mfei&m. #<btf 

D7x/^i/)gg®(3HmF PxB)^/v-a^y h 

PHAft, 3HmFPxB^-^h^i^i:t5*\ 
3-t Kn^r^ 3-t KP^ri/^tyBS, 3-t 
Kn 3-t K 

n=34500. — mS^^fi^Mw = 75200-Cfco 

[0 5 2 7] 
1^5 5] 

^55 YN2ftKl£53HmFPxBJ^yf^tri > HA<P&il 



c3 b3 





745 mg/L 




80 mg/L 




10.7% 




Mn= 34,500 




Mw= 75,200 






3-tKt^>g£g£ 


1.2% 


3- tKu^rv-^^XiSP 


1.0% 




6.5% 




9.5% 




3.5% 


3- tKu^K^-fei^ 


5.9% 




72.5% 



[0 5 2 8] £fc, '(DPHA(COV>t % mMW4 7 iC 

EI 2 3 iC^r-To ^5 61:, HI 2 3i^fNMR7^^ h 

W«*(»«)«CJ:^-C, *f <b*XfcPHAte, 3 Hm F P 

[0 5 2 9] 
K5 6] 



c4 b4 

^56 'H-NMR*^M^^M;^([g23#f%) 



Chemical shift 
(ppm) 



2.75 



4.00 



5.48 



6.52—6.62 



7.26 

[0 5 3 0] [HSW49 



2HU CH 2 bl 



2H X CH 2 dl 



1H X CH cl 



3H, hl.iUjl 



3H. fl 



T>f H45gfc(Pseudomonas cichorii H45 ; FERM 
BP-7374)£r, D-^n-^ 0.5%$r^tfM9ig;l& 10 
mLlCtlt, 30*0, 125* Fn-^/^ 72l$ffl&&& 
^U/Co ^cDH^^2mL^ x D-^a- * 0.5% 
tmFPxBA 0. l%£ £^trM9ig±fe 200mL^Dx. 
5l#»#30nc, 125* Fo-^/^iM||Lfc 0 45B# 
fflfL «{*Sr5*^»r«torislJRb, 
0. 5% t m F Px B A 0. l%£r£tfM 9 (MW^^M 
<DNH 4 C1£^3;#^) 200mL{cS^U-C, Ml-30 
125* hn-^/^-eiMf tfc, 47B£ffi3L 

[0 5 3 1] ^©Iteiai^Uy h£r 20mL<£>^ n n# 
/WhKIJHWU 60t:T* 20mm&WL-X PHA&rJ&tilL 

Utl^i UPHA £#fc 0 

[0 5 3 2] HWcPHAIl ffi:^oT^;y 
^@(GC-MS,^QP-5050. E life) "WW U PH 

3HmFPxBKy-7-^^ ht LT^frP H A~C 
fe^r^^^J^o Jf&aj^tlJtPHAI^ 3 HmF 

PxBan 7 F^ilM^ttS^ 3-t Kn^>» 

$L 3-t }?v*ci/^$>M, 3-t Kn^Kr^yt 
[0 5 3 3] 
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^57 H45^£S3HmFPxB^^h^tfPHA<P^ 





630 mg/L 




45 mg/L 




7.1% 








3.7% 




2.2% 




21.0% 




29.2% 




8.2% 


3- fcKp^h>K7*-tv|fe 


10.1% 




25.6% 



[0 5 3 4] 0]v^ — h**-r* f^DT/f 

H45&£, D-;7Vu=i— * 0. 5%<tmFPxBA 0. 1%£ 
£r^i*M9*g;t& 200mLl^^b, 30^ 125* hn-^ 
/^■e«a^*bfc. 960£H^ Hfr^L^UKCio 
TUMXU D-i/yVri— ^ 0. 5%tmFPxBA 0. 1%& 
^M9M(«I»NH 4 Cl^^/iV^ 200m 
LfcLfflBMUT, MlC30t:, 125* hn — */#"C|g*a 
64^r«m. m^iK<C^HI^J: or IhMXU » 

[0 5 3 5] ^CD^&ffrfci^W;/ h£ 20mL<£>^ n 
/U-MCJBWU 60^-C 20«I^ltPHA^tHt 

*KBUtfL n-*y-^#u-^T?»JHtU 
?&£#y ^y— ^-C¥¥ttlK$-er, Jt\ci£m<D&&\B}i& 
x^xMmmM tt P H A &&1ta 

[0 5 3 6] ^tUfcPHAtt. Mctot^^y!) 

i/X&ft-DtKVh. ^o^b^77^ IflM 

^@(GC-MS,,§^QP-505(h EI&)-C##fU PH 

A^yv-a^y h<^y ^/w^i^x/W^^l^^^tTo 

fc a 3<5 8^ mmmML. 

HA"Cfc§^i:^J^ 
[0 5 3 7] 
1^5 8] 



m5B H45ffi£j;53HmFPsB^^yh£^tf™A<P£jg 





515 mg/L 




40 mg/L 




7.8% 


^y^-^=.yh*ML (*VT it) 






3.0% 


3- KKn^v^^v^t 


2.0% 


3-eKP^>^^>-^ 


16.8% 




16.8% 




4.7% 




7.4% 




49.3% 



[0 5 3 8] mM&\5 — K^"* fn!)7^ 

YN2#c£r, ^y-<^h^ 0.5%irmFPxBA 0.1%£ 
£r^frM9i#i& 200mLMltiMU 30TC, 125* ha-^ 



tf^tT^^-hy^A 0.5%imFPxBA 
0. l%£r£trM 9 W(«l«(DNH 4 Cl^t 

200mL{C^e^L-C, ^30^ 125* ho — # /ft 

[0 5 3 9] r(D»[JIS<£j*^Uj/ h£r 20mLcO^on* 
A^lclBMU 60t:-c 20ff£ff^$UTPHA£Jfcmb 

Ltl^^i LTPHA Sr#fc 0 

[0 5 4 0]#WcPHAH ^:tot^/y 

v^&fTofctf)*,, #*^u-^ fC&##f 

§£©(GC-MS,a«QP-5050, EI?£)T?##fU PH 

A^e/v-a- ^ h<oy ^/v:^*x/Wb;#i<D[^£rfTo 

EURsKy ^-^Jfcfi, itX^^^-To #e>tb^PHA^, 
3 HmF PxB^^^/v-^y h £ UT^tfP 
HAt^5^i:^ 0 

[0 54 1] 

1^59] 



^59 YN2^lC££3HmFPxB^^:yh^tfPHA<S>£^ 





900 mg/L 




90 mg/L 




10.0% 


^/v-a-^M^ <^yrjt) 




3-fc:Kcr^>g5^ 


20.1% 


3- tKtr^>^^®£ 


1.5% 


3 - KK P*~> j*-^* 


9.8% 




15.5% 




5.5% 




9.7% 




37.9% 



[0542] mmms 2]>^— k^-j-* f^yr^ 

H45fcfc£r. JKy^/hy 0.5%tmFPxBA 0.1%t 
£r^*>M9igifc 200mL^fil^L^ 30t. 125* hn— ^ 

THUIXU tVH:VftMjr>A 0.5%i:mFPxBA 

l\> 200mLtCf?^LT, JEClSO'C. 125*hn — 

[0 5 4 3] h£ 20mL^)^np^ 

/vAic»»u, 60<c-e 2o^^^ur pha«l 

itiibfe^, ^ry— 3iy<aJfU— ^— -C»|BU SIB 
i££#y *y-/v*T?t%«$-e\ 3E«cttfK(O^SrlHlJlX 
Utl^^i LtPHASrtlfc, 

[0 5 4 4] #e>tbfcPHAfi, ^«oT^^y y 



-69- 



3£@(GC-MS, Ai^QP-5050, El£fc)-C##fU PH 

[0 5 4 5] 
[^6 0] 



^60 H45j%K:£53HmFPj^^yh£^*fPHA<P4^ 





565 mg/L 




25 mg/L 




4.4% 








4.2% 


3 - fcKu^v-^e i*-:/g£ 


1.9% 




17.8% I 


3-tKn^^^ge 


38.0% 




9.5% 




13.8% ! 


3-eKo*>-4-(3-7/ltf07*/*V)g&& 


14.8% 



[0 5 4 6] [^lM5 3]<YN2^(C < t5PHFPxV 

n # v ^-(dzlm <# y ^ h > y 

/^)^i(FPxVA) 0. l%£^frM9Jgi& 200m 
LiCYN2^^rfitHL, 30t. 125* ha — ^/^T^ig 

y * y —/v-c— lt^^ u ufco 

[0 5 4 7] rOJ|Ge?^l/y h £r lOOmLcO^nn 
*A--Mc^iL, 60^-C 20B#P*TO#L-C^y 

[0548] ^htitc^v^— <D^mn, 5 

V a p^? h^77^f-(GPC ; 3£y — • HL 
C-8020, #7 A ; #}) -^ — 7X7 h y— • P Lgel • M 
IXED-C • 5 Mm, ; ^oosivW^ # y U 

[0 5 4 9] '&btltztfV^—(D^=-v hmf&fc£lT<D 
£ 5lCLT##f L7c 0 Wh, /Ky th^/WSmgS: 
25mL^7-*^^^*=»^Atl. ^nnt>M2mLM 
MEttSr 3 % (v/v) y ^ y —/V 2 mL^DxT lOO^T 

tfxfwhjr^yj St»*«i(GC-MS, A 

HQP -5050. ^7A:DB-WAXETR(J&; , 
EI^)T^|ffb. PHA^/-7-a^5/h^f;l/X7 

/^io x hcDgiJ^teG C-MS h— 

h (TI C)©x J) rtt^&WS tfc, *tc. 



^J^/V&TJS-b: Kn=^v--5-(4-^7W^-n^zi:y 3r 
13 2 4 &uqgl 2 5 tc^-To 

[0 5 5 0] r©tt*^5>. YN2*fcMJ:*K 5-(4-7 
/^n7^y^^)-^m^iSrS©^ LT 3-t Kndrt/- 
5-(4-^/^n^^y ^ix)^^- hSr^tfPH 



[0 5 5 1 ] 
»6 1] 

#})T-mtikmm<m/L) 105 

^¥^T-S(Mn)X10 4 1.6 

ll&^^fiCMw) X 10 4 3.7 

3-fcKn^>SWft(%) 75.2 



=uK y ^-<d3em<# y h is—wmmm y ^ 

KV(^»£^X|IS4) 0.5%£, 5-(4-7;PtP7x 
^)^t(FPVA) 0. l%£r<atrM9*gi& 200 mUC 
YN28c&«MU 30t:, 125^ ho — ^/4>-e^fa«« 
U7c P 27B#B8& > «t*Sr5S^»cJ:oXlHli|XU. #y 

[0 5 5 3] h£ lOOmLO^ hp 

*/v.m;:s»»u 6ot:-c 2o^r^^ur/Ky 

Wife. fc&fctJ?££?L^ 0.45/im^y7*U>'7^^ 

mmsrftj'* y-^-cseus^-e, JEtr^o 

^£0ifeLT^$^LT#y^-£#, rMWl 

fc 0 ^^nfc/Ky^-^^s«. y**<— is* 

Ci-v F^77^-(GPC ; • HLC-8020, 

^7^^ ; 5^y ^ — h y — • PL gel • MIXED- 

C • 5/im, ^dd^A, 

[0 5 5 4] ^bnyb^y ^— (O^-^^/ hm^li^TO 

25mUg*v-*M:y ^^ICAtb, ^ n n jJ>/U A 2 mL&tK 
^^5: 3 % (v/v) ^t?y ^ y — ;v 2 mL^Dx.T lOO^-C 

•8*9 w h^77^-fiMii(GC-MS, A 
^QP-5050, *7^:DB-WAXETR(J&;WW, 
EI«fe)-C»WU. PHA*7"7-^yKO^f/Vx7; 

T-fi, Atf-^y-^— ^--^ h<0##f*£;££^6 2i-^ 
"To h<7}§lJ^f2GC-MS h — ^ 

/UJ*>?X2^ h(TIC)co^y Tlt/ii^thiLLfc 0 * 

^/Uai^^/^t^S-t Kn^r->-5-(4-^/U^n^ J1 
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tlM 2 6 RXtm 2 7 i^-To 
[0 5 5 5] £ 6 > YN2^lC^f9, 5-(4-^ 

( D7i xvi') ^^^.^ y b£r*aipPHA=i 
# y -r— b#5 £ t d5^$ttfeo 

[0 5 5 6] 

»6 2] 



^62 

H^^mfi(mg/L) 1120 

*y^-S£«kfi*Cm«A) 625 

£WS#^<Mn)X10< 4.8 

SS^^^fiCMw) X 10* 9.9 

3-fcKd^>gS^(%) 17.4 



[%^S^-t^jgW^§?^ p) «^^ (%) 82 - 6 

-^-^Pg^#)>i//P=t— ^ 0.5%, 5-(4-^/W^-u 
7x/Jri/)^i{FPxVA) 0. 1% £ £r^D>M 9 igife 
200mU:iYN2lfc£:tftlib, 30*t\ 125* h a — 
£E&*&iiU*: 0 24B*KI«. «*«M^|»K:J:oTliIiK 
U ^/i^ — * 0.5%, FPxVA 0. l%£rg"ti\ 
^(NH 4 Cl)£^£#l^M9i£J& 200mLtC|?^^ U 
T, ^£30^, 125* hn-^/^-CiMSlfc, 6 2 

[0 5 5 8] b£r 100mL<D^uo 

sfcA'-MCJBWU 60^ -C 20^m#LtPHA^fi} 

-e^ilbfco^, ^ y — ^y^u— -OMSU 

®JfcbTK£«tobTPHA&#fc„ ^bttfe^y-^- 
co#?-fite> y/w*— * zsa is? hJfy^j — 

(GPC ; fy- « HLC-8020, ;*7^A ; *K!W— 7# 
7by--P Lgel • MIXED-C • 5 m m, |»jK ; * 

[0 5 5 9] ^htltctf V ~?—(D^L~y bm^n&sTcD 
£5l-LT##f Ufco BP*>. ^!I^t^;V5rag?r 
25mL^7-*M:7 : 7*^MA*K ^ n n^/Wi^ 2 mb&tf 
^E^^r3%(v/v)^tpy ;V2mL$:M7LX 100^-? 

3.5^ildftb, Mfc*£^;iT#ifcbfc» > ^r«n®^ 

^^7h^77^ IiM^f(GC-MS, & 

g£Q P-5050, *7^:D B-WA X E T R ( J &; W*t$D % 
EI^t'MU PHA^ty^-a^y h^f/Vx^ 

h<o#tfr*£jfi:£r^6 3(c^i~ 0 £fc, GC 
-MSiti!)#^ 3-bKp^r^^yiyf 

Aoc*tvV, 3-t Kn^r^^^^y f/^7r/K 
&U<3-fc Ko^rv^-5-(4-^/U^D^^y^riy)*-^ 
(3HFPxV)yf/i/x7r/K^-7^^^ h/VSr-^ft 



•^ftlS 2 8 ~S 3 0 \Z7jk-f 0 
[0 5 6 0] r fe, YN2^iCi:l9, 5-(4-7 
n 7 x y t ^l^rlW t UT 3 - fc Ko+'>- 
5-(4-7/^n7x/^»^fi(3HFPxV)^ 
5/ hmPHA=i^!Jv-^lt#5rt^^ 

[0 5 6 1] 
[*6 3] 



^63 

gB^^SS(mg/L) 835 

tf!)-*—nmmm(mg/L) 395 

g:¥*&#^S(Mn) X 10 4 5.2 

SS^f *^^ J 7'fi(Mw)X 10 4 14.9 

Z-KYv*tt#*Zs&.W) 10.6 

3-tKa^-7 f ^7V?g(%) 9.5 



rW?^SOT^" w,w 79 - 9 

<YN2tfcMJ;5PHF PV=3/Ky-=r— ©41(^3- 
*H^P^^^)>^/W=2— * 0.5%, 5-(4-7/U*n7 
x^U)*|[i{FPVA) 0. l%£2r^frM9igi& 200 
mUCYN2MHiU 30^, 125* h a — ? /frT?MWi 
1Mb*:. 24BSWSL »#rft3t^W^i:o-r0JRU 
^/Wrs— 0.5%, FPxVA 0. l%£^tf\ gUtaiUN 
H 4 Cl)£^£/<£^M9i£J& 200mLlC|?^bT, Mi- 
30^3, 125* hn-^/^|gft«iLfc, 6 2«, 

«l*«riS^«I^J:o-clBli|XU, A'-e— safe 

[0 5 6 3] r<Z>*3e$£j!«^<Uy lOOmLO^un 
aM^fcilBMU 60^-? 20P£H*m# IT P H ASrJfctH 
bfc e i*/±Jf££?L^ 0.45m nKD^^-fUls? 

[Hjlfc UT^^i ITPHA £r#fc 0 

[0 5 6 4] ntbtitctfv^—<D#*m*. y/us<— * 

:n— ^3 y^D7^77^(GPC ; — ' HL 
C-8020, $J y J\ ; #y-^— hy — • PLgel • M 
IXED-C • 5 Mm, mi& ; ^on^/W*. /Jfy *^U 

[0 5 6 5] #^tbfc^y ^—<D^^y vm.mzvxr<D 

25mLS^*M^ ^ * n (CAH, ^Dnt^A2mL^ 
«Bfe*r 3 % (v/v) ^t?7« ^ / — 2 mL^rADxT 100^-C 

3.5i$ra»aKu Mtc7K^x.r^Mbfc^, 

^*^ci-rh^7^^ — Bi^I(GC-MS, Mj 
^QP-5050, *7A:DB-WAXETR(J&;Wtl) N 
EI^)^^ b, PHA^eyv-axyhoyf/Ux^ 

/V^^x/K 3-t Kn^'>r^y®yf^^r/K 
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&U*3-fc KP^rv/-5-(4-7/Utn7x^V)^fi 
(3HFPV)>f^f;KZ)-7^^ h^&Zitl^ 
tim3 1 ~i^J 3 3t-^i- 0 YN2*fcMJ: 
0. 5-(4-7/l/tD7x^)^»SfHX3- 
t Kp ^ri/- 5 - (4 7 x^;W) 3 H F P 

[0 5 6 6] 
[^6 4] 



^64 

^^itmfi(mg/L> 1450 

^y^-^mfiCmg/L) 1010 

£W$#^fi<Mn)X10 4 ' 6.0 

ll 3 ?^ ^t(Mw) X 10 4 14.8 

3-tKt3^>^^V^(%) 2.8 

3-tKd^r->7 f ^>'g£(%) 2.7 



<YN2^lCi5PH(F PV/F PxV) xi /Jf y 

(^3- ^-^Pg^)>^/W=i — ^ 0.5%, 5-(4- 
7;^o7x^;u)f^t(FPVA) 0. l%t3r^ipM 
9i&i&&U^A'xt — ^ 0.5%, 5-(4-^/^C3^7^/ 
*V)§f«(FPxVA) 0. lo/ot&^t?M9mM**:iX 
200mU81cU Y^^^tt^U-I^U 30 
125* hn-^/^ia^#Ufc. ^ 

3— * 0.5%, fpxva o. i%£^fc\ mmm(NH 4 

Cl)Sr&*fc^M9«tffi 200mLJ;i?i^WLT, JEK130 
[0 5 6 8] rco^^^j^^l/y h^r 100mL(^^nc2 

*yw^a»»u eo^-e 2o^p^^brpHA^m 

Lfc 0 ttW^^a^ 0.45Mmtf>^ V^UV^A^ — 

mmm*lk*9S-A>+-cmatL*it. 3Sfc«:«o*«r 
®jRbTK^9fcj»LTPHASr^fc 0 #fbftfc*y^- 
o^flcte, y/WN°— ;x-^ 3 y^qvh^77^- 
(GPC; • HLC-8020, ; *Ky 

7 by— • P Lgel • MIXED-C • 5 n m, KMC; 9 

[0 5 6 9] #bttfc^y^— Oasy h ^te^TCD 

25mL^^^M7^^=aiCAtt, ^ a o j^A-A 2 mL&tf 
Sft^$r3%(v/v)^tP^ 9 / — ^2mL^D/lT lOOtT 
3.5I$KIS»I6U Mfc**aO;iT$M«Lfcft, *T«IJi£ 

tfx9wh?77<< IMOT(GC-MS, A 

^QP-5050, *7A:DB-WAXETR(J&;WM, 



/-e—xt.- ^ h<&##f*k££^6 5\z?fk-r o GC 
-MS$j£J;9#?>*W^ 3-t Kn^^^^y^f- 

3-t Knari/-5-(4-7/^^o-7aixi/^)*-^(3H 
FPV)^f;i/x^r;W3-t Ko^>5-(4-7;u 
^i/)tfK(3HF PxV) ^ ^/Vx^r/KZ) 
-r;* hA-Sr^rtv^HIl] 3 4 — g] 3 7 tc^-f 0 

[0 5 7 0] £6>ttjfe6>e>. YN2|fct£j;9, 5 -(4 -"7 

/V-^- O 7 m XVU) ^^^Rtf 5 - ( 4 7 a: / ^ 

^)#m^XK2: U3-t Kn^riy-5-(4-^/^ci 
7xx;V)*|[gg(3HFPV)axy h&t*3-fc: Ka^f 
>>-5-(4-^/V^-o^^/^^) tM(3HFPxV)x 
h^PHA3^^-^!L#5: 

[0 5 7 1] 
1^65] 
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S^^^mfi(mg/L) 1605 

aKP^— «:*ftfiSOng/U 760 

^¥ *&^S(Mn) X 10 4 4.6 

^S 5 F*&^ J M:(Mw)X10 4 12.6 

3-tKa^'>^^>-^(%) 0.5 

3-tKD^r^yi(%) 0.4 

3-tKP^r> / -5-(4-7;l/^P7x^;P)W^^(%) 90.0 

3-tKP^v/-5-(4-7;l,^D7x7^v')tM(%) 9.1 
[0 5 7 2] immM5 8] 



<YN2^JCj:^PH(PxN/PxHp/PxV)^.xiy h£ 

^tpzK y ^-o^n<2K y ^ h >-fkvm&> >x v ^ 

^hy(MMIltS) 0.5%, 1 i-^/^^v 

7^yi(PxUDA) 0. l%b&<at?M9)gm 200mLl£ 
YN2»*«f 30^C, 125* hB-^/»tSBWt 

[0 5 7 3] r^^Uyh?: lOOmLcOTi? h 
fibWUfco **ffi?&£r?L^ 0.45jum^>^ f7 vis? j A* 

[0574] #^ttfc2Ky ©5>^Sf4. y^**— s 

v-3 >^ F^77-{-(GPC ; jjCV*- • HL 
C-8020, #7 A ; # y ytfv h V — • P Lgel • M 
IXED-C • 5 Mm, ; ^nn^M, iKy^f W 

[0 5 7 5] # 6H/c4< y (Dxl ~ 5, hM^i^TcD 
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3 %(v/v)^tM ? / —A> 2 mL^Dxt lOO^-C 

^^nvF^7>f ItM^KGC-MS, A 

^QP-5050, *7^:DB-WAXETR(J&;WM), 

y v-a^y ho^Mi6 6l:^to £fc> GC 
HVlS^cfcf? 3-t Ku^gg^f/Vxx 

7VK 3-t Kndri/t^^yt^f-^x^r/K 3-t 

7x / ^^11 ( 3 H PxV) ^ f ^x^f^> 3-fc K 
u*is-7-y *r*S^zf$ 3 H P xHp) p< 
*-r/kftt*3-fc Kn^v/-9-7xy^>;t^(3H 

3 lC^-f 0 

[0 5 7 6] rCD*£ma>*>, YN2^(at), ll-7x 

x/^ri/tM(3HPxV), 3-t Kn^fV-7-7x/ 
^^yt(3HPxHp)M3-fc 
x/^/fyt(3HPxN)^30(Dax y h Sr^tf 

[0 5 7 7] 
[^6 6] 
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&¥iS#^S(Mn)X10 4 


2.2 


It^^lCMw) X 10 4 


4.9 


3-tK**v-6&gK%) 


3.4 




0.3 


3- tKo 3r is?** 


0.5 




34.1 


3- 1 K O *ris-7- * i/^f^m (%) 


51.1 


3-tKD^rv-9-7^y^-W^-^^(%) 


10.6 



[0 5 7 8] immm 5 9 ] 

<YN2^(Cj:5PH{PxN/PxHp/PxV)ax5/ h£ 

* 0.5%, 1 ^y^y^y^iPxUDA) 
0. l%ir$r^tfM9^^ 200mLi£YN2#;£r;fiil§U 30 
125^ hn-^/^-e^^Ufc e 64*^^ ^i* 
^^PHiCio-ClHlllRL. ;77l^ — ;* o.5%, PxU 
DA 0. l%2r^ti\ 1I1(NH 4 C1)^^^M9^ 
Jfe 200mLtCW^LT. ^^30^, 125Xhn — 

fee 

[0 5 7 9] Z<D^^m^<^iy b& 100mL<£>;>nn 
Lfco fcfetiJf&S:?!-^ 0.45/zmcop« y/i/y7>f^- 



[0 5 8 0] mbthtctfV^— <D^m^ *?JVs<—* 
>a l/# n-^ h^77>f-(GPC ; 17- • HL 
C-8020\ ; #y-?—9#9 b V — • PLgel • M 

IXED-C • 5 //m. ; ^nn^VA, #y .x^U 

[0 58 1] bmj&j«JiTo 

25mL^^^M^7^= 2 tCA^X. 9 n o 2 mLRXf 

3 % (v/v)^t^y ? / —A* 2 mL£r*nx.T lOO^T 

tfx^n^h^:?^ — fi^i(GC-MS, Ms 
^QP-5050, ^7A:DB-WAXETR(J&;WtiJi), 

^/Wt^^f^^^ofco ^tt&u^y^-oifc^ * 

hC0Wr^^^6 7^^i" 0 GC 

-MS^J:0#bttfc. 3-t KDari/gg^^vm^ 
7VK 3-t Kn^^^ty^f^x^f/K 3-t 

Kn^v-^^v^y ^/V^^^r/K 3-t Ko^rv^ 
^V^^v^^^vK 3-t Kn^^/Kf^y^f 
;ux^f/l/, 3-t Yn*cis Y^f^.^W.^^f^^^y- 
/K 3-t Ko^e/-5-7x7^r^M(3HPxV)^ 
f/Vx^r/i,, 3-t pt2^fv--7-ya:y 3rv"^:/^ >- 
®( 3 H PxHp) ^ f /Vx^fMt;3 - 1 Kn^y-9- 
3rW *7"^(3 HPxNj^f/l'X^r/^vT. 
*^<* b/l'^n^HIlN 4-i5 2 IC^-f o 

[0 5 8 2] ^(Dfagkfrb, YN2W^X 9, ll-^o: 
y=5ri/^yf^yi$rSfi:U3-t Kn3ri/-5-:7 
x/^Iif(3HPxV), 3-t Kc3^v-7-^3:y 
^^^>'^(3HPxHp) < &Uf3-t Kn*>-9-:7 
x7^^7fy^(3HPxN)030^xv/ h £<a tf 
P H A =i y ^-£r£J| M§5 n t £ frfco 

[0 5 8 3] 

[^6 7] 
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iW*J#^S(Mii)X10 4 


5.0 


tt?^^^t(Mw) X 10 4 


11.6 


3-tKo*Vga$(%) 


0.1 


3-tKo^>^i?-v^(%) 


0.3 


3-tKc7^r^y^i5'y^(%) 


3.0 


3-tKD^>T f 7>>'^(%) 


5.2 


3-tKd^riyKT r ^^(%) 


1.6 


3-tKD*v-K1rir 


2,0 


3-tKn^rv'-5-^ J ^/^rv^^C®?(%) 


40.7 


3-fcKn^riy-7-^^y^>^^ , ^>'^(%) 


40.4 


3-t k c ^y-9-7xy^yytyi(%) 


6.7 



[0 584] mM&l 6 0 ] 



<H45^l-J:^PH(PxN/PxHp/PxV)rL^>y h 
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%t&SttM9i&M 200mLK:H45#c£r;ttiliU 30^, 1 
25* ho-^/^ia^U^ 64B«ffl«, 0#£rit 
^^<toTlHli{JiU * 0.5%. PxUDA 

0. l%£^tf, ^f^(NH 4 Cl)£^£ft^M9igi£ 20 
OmLKffl^LT, Mi-30^:. 125* h o — 9 f&~ZW8k 

[0 5 8 5] £0>m£ttM'<Uy h£r lOOmLcD^ u u 

*^^^jBi»u 60^^24^^^ br^y^—^r^tti 
Ufco tttfcJ#e£:7L^ 0.45/imcDy is^u^y j/u? — 

[0 5 8 6] #?>ttfc^y^— O^fitt. ^/W^ * 
x-Vg^P-r h^77>{-(GPC ; fy- • HL 
C-8020, ^7^ ; tf> !J — 7 ^7 b V — • P Lgel • M 
IXED-C • 5 Mm, ; ^np^A, tf}) 

^*JF&?*) M J: $ «l J£ L7c 0 

[0 5 8 7] #^ttfc^y-^— CO^r^-/ bm&fc£XT<0 

25mL^^^^77^^iCAtt, ^DP^A2mLM 
«»«r 3 %(v/v)^tf^ ^ / — /W2 mL$rAPx.T lOO^CT 

js*?xi^yif=77 4 — ItM^i(GC-MS, m 

^QP-5050, ^77^:DB-WAXETR( J & ; Wfrjgil) , 

-MSW£J:0#e>ixfc* 3-t Kn^v/ii^f-;^ 
7VK 3-t Ku^V^=^>^y ^71^*^,1^ 3-t 
Kp^^ *:/^y ^;Ux^r/W, 3-t Kd#'>7 

^ch^tVk 3-t KP^r^Kfty^f/i/x^f 
7K 3-b KP^-5-7x/^i/*tt(3HPxV)^ 
f/Vx^f/K 3-t KP^>7-7x/^'W^y 
i(3HPxHp)^ ^/t^*7Vk&tf3-t Kn3f;y-9- 
7 y 3 H PxN) y f/Wx^f/KOv^ 

b^^^tl^tlMS 3-i6 1 tC^-t" 0 

[0 5 8 8] H45t*lCj;«7. 1 l-7x 

y ^^^^^vgftSrSKi: tT3-t Kp^>5-7 
^/^^^(SHPxV), 3-t Kn^fV-7-^aiy 
^rv'^7 P ^V^(3HPxHp)2fcU f 3-t Kp^->9-7 
x7drWty®(3HPxN)^)30(r;^^ h^tf 
PHA3jKy-7-Sr4It#5ri^Stifc a 

[0 5 8 9] 

[^6 8] 
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585 




4.0 




8.9 


3-tKa^->SS^(%) 


0.4 


3-tKO*v^3r-y-VgK%) 


0.3 




3.2 


3-tKo^>7 i ^^(%) 


5.1 


3-t K o^Kf # 


l.l 




0.9 


3-tKO'¥v'-5-7cr.y^V^^(%) 


43.0 


3-tKD^>-7-^zc.y^v'^^^>'^(%) 


43.9 


3-tKo^rv'-9-7j.y^v^y^-^^(%) 


2.1 



[0590] mmm e 1 ] 



<YN2^j;5PH(PxO/PxHx/PxB)3.X5/ h £ 

^tf sK y y h y ^ 

:/h^<ftfttt3SSX*«) 0.5%, s-^^y^^^^ 
yi(PxOA) 0. l%t £:^ti>M9J#Jffi 200mLtCYN2 
8e£JSMU 30^, 125* Lfc. 

24^^, mfc&m>b&miz£oTm$LU y- 

[0 5 9 1 ] ^(DW^^fM^^^y h^r lOOmLCO^au 

^/v-Aic^u, 60^:^24^^ LT#y^-£ttffi 

Lfc tt&£H?&£?L^ 0.45/zmCOy Ul/y j /is? — 

[0592] #ib4xfc^y ^— <E>5HPfite, y/u^— 5: 

i/ B I/? h^77>f-{GPC ; 17- • HL 
C-8020. ^?7A ; y - • P Lgel • M 

IXED-C • 5 Mm, ; ^nq^A, /tfy*^U 

l"**^*) tw J: 9 Lfc 0 
[0 5 9 3] &tDtltc#V^—<Dz2.~y bm&te&T<D 

£?\z\^xft$rl,tc 0 f!P*>, ^y^-IJ-^/v-Smg* 
25mL^-*^:7 7*xij£A*X. ^PP^2mLW 
fift^£r 3 % (v/v)^£py * y — A* 2 mL^J!jP^-C lOO^-C 

^QP-5050. 7;7A:DB-WAXETR(J&;Wtfc|{) s 

^/Wfc^i^srfTofco NrflcAT/s^ y <D&m, ^ 
-Msmmxvnbritc 3-t Kn^->ps^y^/u^^ 

tvP, 3-t Kndr:y-4-^3iy ^riygS®?(3HPxB)y 
^/Woi^^/K 3-t KP^'>-6-7x/dri/^fy 
^(3HPxHx)y ^Vt^.X7Vl'2&U«3-t Kn^ri/-8- 
7x7 ^-i/^-^ ^^(3H PxO) y ^7^^^/V<7)^ 

h/l^^^^nigle 2—(gl6 5(C^-fo 
[0 5 9 4] d<Z)»md*fe. YN2^{CJ:»5, 8-7x/ 
^ri/^^^V^^rS^i: LT3-t Fndrv/-4-7x/ 
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^rt^(3HPxHx)lt;3-fc Kn^ix-s-^^y^r 

[0 5 9 5] 
[*6 9] 



m69 

®f*$&SslES(mg/L) 1100 

^^-^SS(mg/L) 440 

^*&^S(Mii)X10 4 4.0 

ffia¥*$ ^^-i(Mw) X 10 4 7.4 

3-hK*=^>g&gK%) 16.4 

3-tKn2^v / -4-7^.y^rtXg&^(%) 13.4 

3-\&v*is-G-7^S*is^*^&(W>) 67.9 

3-tK^^>-8-7^y^r'>^^>'ge(%) 2.3 
[0 5 9 6] [Hffi0!|6 2] 



<H45 4 3fcl£<fc£PH(PxO/PxHx/PxB)^:=iy h 

# y -7-<d^m y h f-mK#m >xv^7 

hWftftfCaSX**!) 0.5%, 8-:7^y ^rv-;^*:/ 
^(PxOA) 0. l%<b£r^frM9igife 200mL{CH45^^ 
*t^U 30^, 125;* ho-^/OTIi^ftfc 0 24B# 

[0 5 9 7] h£ lOOmLCO^nn 

Lfco J*ai?&£r7Ul 0.45^ mcoy vis? ^ /up — 

[0 5 9 8] 'ftiotllttfV-*— <Dft*&te* 
x->3^D7f^7^(GPC ; My—* HL 
C-8020, XyJx; tfy - P Lgel • M 

IXED-C • 5 /im, MM ; ^nntfvi^ zKy^U 

[0 5 9 9] nhtht^V-^—(D^^y yU$LtetXT(D 

25mL^-^^^^7^=3iClAtt. ^nti/?Vl^2mL,&t/ 
ffilft£r 3 %<v/v)1ttP* y -;i/2mL^PiT 100^1? 
3.5i«nD3HtU JO-tK^^T^L*:^ *Tttl/I£ 

^^n-vK77^ IiMiI(GC-MS, A 

^QP-5050. ^7^:DB -WA X E T R ( J & ; W^fcJSD . 
Eife) TMl, pha^;-v^- 7 hCDy^/l^;* 

y-^— b<Dfrffi&m*%t7 OtC^-To GC 
-MSi^J; 9*§b;ft^c. 3-t Ko^Btt* 
7VK 3-t KP^v/-4-7xy^r>>iSt(3HPxB)> 
^/i^x^tvk 3-t Ka^fex-6-^3iy ^>~*MJ->' 
i(3HPxHx)^ fyvx^f A* 1/3 -t Kn3p:y-8- 
7m/ 3f S/tf-^ * 3 H PxO) y f/Vx77;K^-7 



[0 6 0 0] iO<g***e>, H45 4 ^{C < t^, 8-7x/ 
*^^y»*SRi It 3-t Ko^V-4-7x/ 
*v'g&S£(3HPxBh 3-t Kn^>/-6-7xy^^ 
^fyt(3HPxHx)M3-t 

S'*-* * >®K 3 H PxO) <D 3 o<D^-- y h P H 

[0 6 0 1 ] 
1^70] 



^70 

Hfc&^mfiOng/L) 860 

^-^-|£^mSCmg/L) 190 

j&¥^H=.g<Mii)XlQ« 3.4 

mfi¥i^^fiCM W )X 10 4 6.8 

3-tKc^>|&&(%) 0.2 

3-tKd^^4-7cny^>BS^(%) 5.1 

3-tKC2^rv--6-7^y^>^^^i^^(%) 82.9 

3-tKo^v'-8-^y^>^^V^(%) 11.8 
[0 6 0 2] [M£43*l6 3] 



<YN2t^|ri^PH(PxO/PxHx/PxB)^.^^ b£r 

^^y^-^^M(^/v =i - * rspt*$#) > ^ = - 

^ 0.5%. 8-7x/^^^^yi(PxOA) 0. 1%£ 
£r^tfM9igi& 200mLie:YN2#c£rM^U 30t:. 125 

^^tCto-ClElIlXb. ^3-^ 0.5%. PxOA 0.1 
%£^ti\ lil (N H 4 C 1) ?r^$ ^ V 9 ^ 200m 
Ltdif^LT, Ml^Ot. 125* hn — 

24^^> (t*Sr»WM»lcJ:origjRU. 

[0 6 0 3] r «)arJ!gftjSft^ U y bS: 100mL(^^on 
^/UAld^L. 6tffc-C24l$ra*# lyOtfy-*— Srfflfcti 
L7t 0 J*fciJj££r?L@ 0.45MmCO^y7'uy7^;^- 

[0 6 0 4] #<D*Lfc#y^— C0#^fitt. S 
>a y^a-7h^77^-(GPC ; Jfty— • HL 
C-8020, ; aKy — 7^7 h y— • PLgel • M 

IXED-C • 5 Mm, mm ; ^onsfc/W^ tfV X s ?- V 

[0 6 0 5] #6tVfc^y ^— <0^s/ hM^TO 

25mL^-^^M^^^=»tcAH. ^nn/j>/VA2mL^.TJ« 
«ft^^T 3 % (v/v)^tf y ^ y — /V 2 mL£:#nx.T lOO'C'C 

JJ*?x2~v\*lf77j ItMiKGC-MS, A 

^QP-5050, ^^AiDB-WAXETRd&iW^hH), 
EI*£)T##fU PHA^yv-a^y h(Dy^/^^ 
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7VK 3-b Kn^r->^-^^>^^^yV^^^/K 3-b 
Kn^i/^yi^f/uxxr/K 3-tKo^>-4- 
7 x y ^ri/§^( 3 H PxB) ^ f/Vx^r /K 3-b Kn 
3r*>- 6 -7 a 7 ^S^^iJ-^BK 3 H PxHx) * ^/V^i^ 
7Vk&tf3-b Kt2 *c->-8-7 *c*s0r>7 5 ^(3 H 

[0 6 0 6] £ YN2^{I < t^ 8-7*/ 

? >m&&Wt U3-t Kn^rv/-4-7x; 
^r^OHPxB), 3-bKD^v"6-7x;^ 
=3rf-^(3HPxHx) ( &0 ? 3-t Kb ^rV- S-7 x. / * 
^^yi(3HPxO)^)3oa)ax7 h^tPPH 

[0 6 0 7] 

Ii7i] 



3m 

|g^^;^ma(mg/L) 1405 

#P^-«fcMlfoi«/L) 700 

^¥^^^S(Mn) X 10 4 4.9 

S§¥^^^f(Mw) X 10 4 10.7 

3-fcKO^v-gSfe(%) 4.8 
3-tKO^>^^X^(%) 1.2 
3~fcKa^rv'^>'^(%) 0.5 
3- \L K C ^ >-4- ^rv#i(%) 7.8 

3-tKn^>-6-^y^>— ^r^>-^(%) 74.8 

3-fcKd :3 ^>-8-7^y^>^^V^(%) 10.9 

[0 6 0 8] mmm e 4 ] 



< H45^id i§PH(PxO/P xHx/ P x B ) xlxi > h £^ 

0.5%, 8-7x/^>>^^yi(PxOA) 0.i%i:$: 
ttPM9^ 200mL{^H45 4 ^^fit^L, 30t. 125;* h 

iCfcoTJUifcU 0.5%, PxOA 0. 

^ti\ lil(NH 4 Cl)^*^V>M9^ 200mL(C 

smlt, xicsonc, 125^ hin— */&-emwtmmi, 

[0 6 0 9] r^^^^^Ixy h^r lOOmLcO^nn 
#/KMc!BMU 60 < CT?24^ 4 t#bT^y^— ^r^m 
bfc 0 #bt±J*&£r7L@ O.45#im0>.?* V^W^-fA^ — 

[0 6 10] #5>tUfcsKy^— O^SHt, y/WN- * 
xi—i/ g v^n-7 F^77^-(GPC ; JjCV — • HL 
C-8020, ^77^ ; tfV ^—=7^=7 b • P Lgel • M 
IXED-C • 5 Mm, MK ; ^nD*;^ 4*1) 

[0 6 11] '&btltctfV <D*-—y bmi&&SXT<D 



25mL^-7-xM^^^=»t*lAtt, ^DD^A2mLM 
3 % (v/v)^tf * * / — /V 2 mL^Dtt lOO'CC 

#X^n^b^:7^ IM«I(GC-MS, S 

^QP-5050. *7A:DB-WAXETR(J&;W|tM), 
EI&)-C##fU PHA^/v-xx 7 hO^^xx 

/ v-ax ^ h OMM*^^ 7 2 l^/Tf c £fc. GC 

7VK 3-t Ka^r^f Vi^f/^^f/K 3-b 
Ko 7 y|f^ f ;Pxxf/K 3-b Kn^rS/f 

/I^;*7VK s-fcKn^Kfty^f/i'XTvf 
/K 3-b Kn^v-4-7xy^>>ii(3HPxB)^^ 

;ux^t;u, 3-b Kn^iy-6-7xy^^ty^ 

(3HPxHx)^f/Vx7>f;VW3-b Kp^;/-8-7 
a: / ^ 3 H PxO) / ^/^xi^^/KO^^ 

h A^^jx-ejxEl 7 6 8 4 {C^To 
[0 6 12] H45#;j£,J:9> 
k UT3-b 

^v'gg^OHPxB), 3-bKn^r>/-6-7xy^^ 
^fy^(3HPxHx)W3-b Ko ^ri/-8-^^y 3r 
^^yi(3HPxO)W3o(Oxx5; h£r^t?PH 

[0 6 13] 
[^72] 



«72 

&jft£fl|tt(ing/L) 1255 

KjftSiCmg/U 560 

^¥^^S(M n )X10 4 4.8 

£fi¥*&#^*<Mw) X 10 4 9.7 

3-bKn^>g&gfe(%) 0.2 

3-bKD=¥'>^^v^(%) 0.1 

3-bKo^r>'^-^i^<%) 0.9 

3-bKa^rv'7*^7^(%) 0.9 

3-bK»^v'KT r *vift(%) 0.1 

3-bKD^>Kx-feX^(%) 0.2 

3-bKd^i/-4-7*y^rv^^(%) 2.5 

3-bKn^r>'-6-^^y^->^^^(%) 82.8 

3-bKtr^r^-8-^y^>^^>^(%) 12.3 
[0614] imi&ffl 6 5 ] 



<YN2^lCj:5PH{PxHp/PxV)xx5/ b ^t?/K 

D y h > y ^ h v 

(ft*«|[IX*«) 0.5%. 7-7~S*is^#>>mP 
xHpA)0. l%^^tpM9+^ife 2OOmUCYN2^^r1tl0 

u 3ot:. 125^ hp-^/^-eiS^itfc, 64NfK 

[0 6 15] h^r 100mLCOi7 an 

^/VAjCfBiSBU. 24^}f 4 ^UT^y^-^ 
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[0 6 16] #£*x7ctf y^-o^fite, yyw^^; 

h^:7^— (GPC ; ly*- • HL 
C-8020. ; stf y hU— P Lgel • M 

IXED-C '5/im, ^dd^ #y*^U 

[0 6 17] |#^;h,fc#y^-<^-3/ h^tt^T^) 

3 %(v/v)^tpy * ;—ju2mi%Mx.x xooxix 
2.5^mmmu mz*&Mz.x&mi,it^ mmm* 

Ii^M(GC-MS, ^ 

^QP-5050, ^7A:DB-WAXETR(J&;W!h|S[), 

y-r-a^y h(D«Mf7 3tet 0 ^fc. GC 

TvK 3-t Kn ^r^^ ^ f /Vx7f;K 3-t 

Kn^r->^^7^1?>^/Uai^^/K 3-t 

Kn^r^7-7xy^W^y®(3HPxHp)^f;U 
^7J- ;V(D^r 7*7^^7 h /^Z^ifrl^tlW] 8 5— [g]8 9 (C 

[0 6 18] ^CD^m^e>, YN2^{CiO. 7 -7 ^ J 

^7°^ytelfi:tt3-t Ka^>5-7x; 

^r^M(3HPxV), 3-t KD^>6-7xy^> 
^fyi{3HPxHx)W3-t Kn^>-7-7xy 
^^7^1? 3 H PxHp) W 2 owax 7 hSr-atrP 

[0 6 19] 
[3173] 



^73 

&&#tmmmmg/v 995 
n&mm<*g/L) 505 

8fc¥«a^fi(Mi0xio 4 4.6 

^&¥*$#^;&(Mw) X 10 4 9.2 

3-fcX»*->|frHK%) 1.4 
3-KVa*i/*09Zs&(%) 0.1 
3-tKc7^>-7 f ^7>'^(%) 0.2 

3-tKn^>-5-7ai/^v-W^L®(%) 29.7 

3-tKt2^>-7-7^/^riy^^^(%) 68.6 

[0 620] immm6 6] 



<H45»Cj;£PH(PxHp/PxV)^-~;y h£^fr#y 

^co^m w y ^ h v-apBw«) > # y h > 

<fbfttt3llX*«) 0.5%, 7-:7^y *v-V7**>g£(P 
xHpA)0. l%££-gtfM9i£:fcfe 200mLlCH45^^H 
U 30°C, 125* ha Lfc. 64f$P*S 



&m&i,xmmmki>. wftbfc. 

[0 6 2 1] U y h£r 100mL©*nn 

^^AICMU, 24P^ 4 £#LT#y^— SrJft 

[0 6 2 2] #^n7C^y^-^^S^ 
rc—>3 >^ hi/77^-(GPC ; • HL 

C-8020. joy J* ; # y -7— 7^ by — • P Lgel • M 
IXED-C • 5/2m, fSm ; T-vu-fc/VMs, tf? y 

[0 6 2 3] #k*X7C3#y -7— CO^--^ hiffl^^T^ 
«fc y\Z\sX&$tV1t 0 fiP*>, iKy^ty^SmgS: 
25mL^-7-xMy r ^*^(-Att, ^PP/}VU.A2mL&tf 
3 % (v/v)-^l» ^ / —A* 2 mL£:#D;tT lOOt"? 

3.5B3fpa33dfcU MK3k&jta*Ta«Lfc0L *i«Jg£: 
^^n-7h^7-f— Btdff8KGC-MS, 
^QP-5050, ^7A:DB-WAXETR(J&;Wtti), 

y 7 h <DftVr$g%:&m 7 4 tC^-f 0 £fc. GC 

-MS$J^£ 9 #e>*L7c, 3-t Kb*^^^xj^ 
7VK 3-k Kn^>-5-7x/^fi(3HPxV) 

^yi(3HPxHp)yf;vx77/KOv77/<^ h/w^r 

^h-^jkh 9 0 9 2 (c^-r 0 

[0 6 2 4] Z<Df&mi>>&>* H45j*lCj:9, 7-^^7 
^^y^lfi:lT3-t Kn^>5-7x/ 
^r^fi(3HPxV), 3-tKn^-6-7xy^> 
y^(3HPxHx)^t53-t Ko^^-7-7x/ 
^^SSOH PxHp)(0 2o(D^7 h^OP 
HAn^y ^^$:ttfc 0 
[0 6 2 5] 
[174] 



^74 

^^$t^Sfi<mg/L) 815 

*y-*-|£*&m»mg/L) 270 

^¥^^a(Mn)Xl0 4 3.3 

tt^i^^^KMw) X 10 4 6.4 

3-tKc^>&5£(%) 1.2 

3-tKci^v'-5-7^y^rv^-^[^(%) 26.7 



i oWiiM^ (%) 

<YN2^J;6PH{PxHp/PxV)n.= y h stf 
y -^—0^(^=1— ^-gkHWf*) >^/v=2-* 0.5 

7-7x7 i/^7 4 ^ ^( PxHp A) 0. l%££r£ 
tfM9igifc 200mL(CYN2^^rM^L, 30*0, 125* h 
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tCkoTHUKLx P/V^ — x 0. 5%, PxHpA 0.1%$: 
"£ti\ ^M(NH 4 Cl)£^£/c£V>M9Jgifc 200mLl£ 

mtr, 3eic3onc. 125* hn- 

[0 6 2 7] :<0«^^yh^ 100mL(D^DD 

-[06 2 8] »e>*tfc#y^— 

x-i/ 3 y^Pv F^77^-(GPC ; 5lty— • HL 
C-8020, ^77A; stfy by—* P Lgel • M 

IXED-C •Sum, mt& ; ^at^ tf?y 

[0 6 2 9] #P>ttfc2Ky^— O^^y M&J&tt£*T<3 

25mUg~t*M7 7*^\zAth, ^ n d tfwl^A 2 mL&U 5 
«^3%(v/v)^tf^ ^ y — /V 2 mL^rJPx.T lOO^T* 

^D^h^77>f fi«i(GC-MS, & 

^QP-5050. ^7A:DB-WAXETR(J&;WM, 
EIj£)"C:9>#fU PHA^ey-v-a-^ ho^f/l/x^ 

h<Z)^M^7 SlC^to *t GC 

7VK 3-t Ko^->^df^V^y f;vx^f;v, 3-t 
Kn^ri/^^^^y ^/Uod^^yu, 3-t Kn^Vf 

/I^^tvk 3-fc Kn^ri/Kf-ty^f/^^r 
/K 3-t KP^'>5-7x/^r^i(3HPxV)^ 

yl( 3 H PxHp) 7^ f ^x^T/K^vX^^^ Y?V^^ 

ti^ftim 9 3 ioo tc^-r c 

[0 6 3 0] r<o^^^>, YN2tfcKJ;9, i-y^j 
^ri/^y^Ifttt3-t 

^M(3HPxV)M3-t Ko^>7-7x/^r 
^7"^ 3 H P xHp) (O 2 0<Z)^.x 7 h£r^tfPH 

[0 6 3 1] 

im?5] 



&75 




®fc#;*&mfi(tng/L) 


1520 




860 


&¥$l#^S(Mn)X10 4 


6.1 


ma^^a:(Mw)xio 4 


13.0 




0.1 




0.4 




3.5 




4.1 




1.1 


3-fcKP*>'K7 r ir>'Bfe(%) 


3.1 




55.0 


3-tKcr^rv'-7-^y^r'>^^>'^(%) 


32.7 


[0 6 3 2] [3gffift|6 8] 





<H45jfcld < fc£PH(PxHp/PxV)n.n : y h&<Stf#}) 
^—(D^m(y^^ — *ZLWtm^-^)>y^^~-* 0.5 

% x 7-^ocy ^-i/— 7 p ^y^(PxH P A) o. i%£3r£ 

£j>M9*gife 200mL^H45^$rM^L, 30^, 125* 

Lfc. 64^ra«, «*sra^i«ic 

ioTIaliRU tf^^— * 0.5%, PxHpA 0. l%£r^ 
til(N H 4 C 1) 5:^ * ^ V ^M 9 i^i 200mU£?? 
Iffltt, ^{£30^ 125* Fn-^/^jgWHt 
/C 0 24l#|ffl8L mi£&m>bftM\Z£^T\B\&\,. ft** 

[0 6 3 3] ^(DW^^^^l^ry h& lOOrnLO^ on 
dvi/AlniSffi U 60^-0 24^r^^UT/Ky-^— 
Wife. ttW«t«:?LS O^S/im^yyu^^/^ 

^^nmxur^^bT^y^-^f. ^frSrwau 

fee 

[0 6 3 4] #^ttfc2Ky*^— (oft+mn. y^<— $ 

x-v/ 3 ^pv^77^-(GPC ; My — • H L 
C-8020. *=7l>> ; tfV-^—^tf? hV~- P Lgel • M 
IXED-C • 5 /tm % mm ; *nn<M^ tf}) 

[0 6 3 5] £|<b*b*:3#y^-tf>xL- y h^fi^LT^ 

25mL^-7-^^[^ ^ .x :n 9 n a stvl^ 2 mL&U? 

tfft^£3%(v/v)^i?;* — /^2mL$r*Dx.T lOO^T 
3.5HSRI3B3KU Mt£zK£;tJD;tT#^L«&. WWIS: 

#*>*n^h^^ IiM§I(GC-MS, 

^QP-5050. ^77A:DB-WAXETR(J&;W|t|i), 
EI#0-C##fU PHA^y^a-yh^f/Vxx 

S^-^-V h(7)M^^^7 6lC^-fo GC 
-MSpJ^<t»?#P>tLfc, 3-tKP^^t^f 

A\ 3-t KP^yf^^^f/Wx^r/K 3-t Kp 
^ri/ K-rTjv^y^/^^-r/K 3-t Kp^^Kft 
>g?y ^/l-^^^/K 3-tKP^>5-7i/^ 
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f t ( 3 H Px V) ^ f^x^f/VMf 3 - 1 Kn^>-7- 
7x/ 3ci/^Zf# 3 H PxHp) y f/Ux^f;K^"7 

Y^&tt^hm ioi -(a 107 ^^-r 0 

[0 6 3 6] r H45j*^J:>K 

*->l^l£<3HPxV)&tf 3-t Kp^>-7-7x^ 
W^yt(3HPxHp)02o^^^ h£^tj>PH 

a a sk y & %m u# a r t $ nfco 

[0 6 3 7] 
»7 6] 



^76 

StM&MfiGng/L) 1305 

#y^-f£jftSS(mg/L) 685 

RW^SCMiOXlO 4 4.1 

2:a¥^^^fi(Mw)X10 4 8.8 

3-fcKo^">^*^vgK%) o.i 

3-hKo^>^^>^(%) 1.3 

3-tKn^v"7 f *>'BI(%) 1.8 

3-tKc2^v'K^**^Sfe<%) 0.4 

3-tKo^v-KT ? 'fe^(%) 0.6 

3-fcKo^'>-5-7o^/^'>W^<%) 36.1 



<YN2*lCi5PHPxVa=.y h «r£tr stf y ^— <D± 

m(v is^m-r v v > y >*m+ hvv 

^ 0.5%, 5-7x/Jfi/^ft(PxVA) 0.1%££r^ 
^M9J^i 200mLtCYN2^$r1tl^L^ 30^. 125;* h 

idioTHIllXU !)^ith!)^0.5%, PxVA 
0. l%^^tf. lijKNH 4 Cl)^/<):PM9^i 20 
OmLfclWMBLT* H^Ot. 125^ h n — ^ /#*T?^fi 

^^^/-;K*-WITI«L, #SL7c 0 
[0 6 3 9] £0>i*ttf£*ft'<l'3' KS: lOOmLO^PP 
sfc/l'AWBMU 60^-C 24B#P^#bT#y-=<— Sr» 

-X*SMlstc(Dh. n~*y-^#u~*--e^*§ 

[0 6 4 0] #£>*xfc/-tfy^— <Dft^-mft^ tfjW<— ^ 
:x>->> 3 >^ UTF^77>f-(GPC ; fy- • HL 
C-8020. *7A; sjf y 7 #7 h y — • P Lgel • M 
IXED-C • 5;im, ^Dn*M, # y^U 

[0 6 4 1] ^bftfcjtfy^— <D=L~y hlBjgtt&EkTO 
«t5»CUT»WUfc. BP*>, !l?y-7-ty^5mg* 
25mL^-7-^^^7 ^ ^ 3 (cAtL. ^00^2111^ 
3 % (v/v) ^tf * 9 / — 2 mL$r^Px.T lOO^T* 

^^7K 7 7>f ItM^g(GC-MS, Bs 



^QP-5050, *7A:DB-WAXETR( J &\W#M) , 
EI&O -C##f U PHA^yv-^^h^f/Px^ 

y-^—^^y b<nft$r1g%:&Wt7 7\z^-f 0 £tc, GC 
-MS^J;t)^f>nfc. 3-t Ko^ISiM^vVot* 
7VK 3-t Kn=^i/^f y^^f^x^r/K 3-t 

3-t Kp^-v't 

# f^x^r;^ 3-t Kndr^K-r^v^^^- 
/i^n^^u, 3-t KD^v/Krty^yf/vx^r^ 
&t*3-t KD=^v'-5-7x;^tM(3HPxV)yf 
/l^m^-TvPcO-v'^x^^ hA-^^ix^tllg] 1 08~il 

1 4 \z7jk-r 0 

[0 6 4 2] ^(Dlfe&frb, YN2*fc(£<fc!9, S-y^y 
^f^SI<bU3-k Kn^>5-7xy^i/ 
^IlOHPxVjaxs, h^tfPHA=3^y-r— ilr 

[0 6 4 3] 
U&7 7] 



^77 

mfc&mm&(tog/L) 890 

H?y^-«:«BaCmg/U 420 

Sftsp^^SCMiO X 10 4 9.7 

S^^^^^fi(Mw)X 10 4 29.7 

3-tK**>'g&g&(%) 0.2 

3-tKo^rv^^ ^V^W 0.3 

3-tKc^fv'^yfi|(%) 2.4 

3-tKn^rv'f ? ^7^^(%) 3.3 

3-tKo^>K7 s *^S<%) 0.7 

3-tKo^>-K7 r -fe>'^(%) 1.5 



<H45^i-5PHPxV^xy b^tf^Ky^— cD^fe 

M(y b y * An®w&st) > y >=*sh- h y * 

A 0.5%, 5-7xy^^M(PxVA) 0.1%^^ 
*>M9Jg:l& 200mLtdH45#:£M^U 30^, 125* h n 

^oTHlJKU yy^itMJ!7A0.5%, PxVAO.l 
%£^ti\ ^2t(NH 4 Cl)^*^VNM9^ 200m 

[0 6 4 5] r^^^lfejtt^U'y h^r lOOmLO^no 
^/WA(C®^gU, 60t:-C 24^P^*j|#bT7Ky-^— $r|A 
tHU7ci 0 ftW^^TLM 0.45/im^y7'l/y7^^ 

--e*>i§ufctf>*>> n— ^ y-^7Kv— ^--e^|g 

[0 6 4 6] #?>ttfc2Ky -r-0»^S(4, ^ 
^n— >a y^D-7h^77^(GPC ;Iy--HL 
C-8020, ioy K ; ^y h y— . P Lgel • M 
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IXED-C • 5 n m, f&M ; ^nn^;i/A, 

10 6 4 7] #e>tbfc^y-^— oa.^^ hm^fi^ro 

«fc51cLTa>flfUfc. BP*>, #y t^/V5 mg£ 

flSIft £ 3 % (v/v) -£ti^ * / —/v 2 mL£Anx.T ioot-e 
3.5B*|fflS*U W^zKSr3tax-C»*bfc«, 
^^7^77^ — IiMii(GC-MS, A 
^QP-5050, *7A:DB-WAXETR(J&;WTO, 

y -^-^^ 5/ h (Dtt^tlfc^m. 7 8 £fc, GC 

-MSpJ5£J;9#b*x*:, 3-t Kn^i/^^rl^^y ^ 

A\ 3-fc Kn^7* 3-fc Ko 

^^^-^xA'&tf 3-fc KwfrV-S-^ay** 
Ii( 3 H Px V) ^ h/^Z^ 

tt^nm 115 120 0 

[0 6 4 8] H45#cM£9, 

tl»(3HPxV)a=y h£r^tpPHA^lW-£ 

[0 6 4 9] 
[^78] 



^78 

mfr&mnmbng/L) 910 

aKy-^— *EJftSfi(mg/L) 390 

&¥*&*HP*(Mn) X 10 4 9.1 

*&#^fi(Mw) X 10 4 21.4 

3-tKtr^>— ^rf->-^(%) 0.2 

3-tKn^'>^-^^^(%) 2.2 

3-fcKo*v'^;fr;>'S6(%) 4.9 

3-HKP^>K^>^(%) 0.8 

a-KKa^K^-fe^CK) 1.5 

3-tKcr^->-5-7.-ny^r^#:^(%) 90.4 



[0 6 5 0] [HH60IJ 7 1 ] 
<YN2*fclCj:5PHPV^.~;y h^tP^U^— <£>3i 
^-©Pg^)>^/V^ h—* 0.5%, 5 
-7x^tft(PVA) 0. l%t£StfM9i£M 200 
mL(rYN2^^^L, 30t;, 125* h n — ^/^T^ig 

b, 7/1^ h— ^ 0.5%, PxVA 0. l%£rati\ ^ijf 
M(NH 4 Cl)£^£frl>M9igi& 200mLJcWg}§b 
T, HJ-30^ 125* hn-^/^-Cii^Ufc. 50B# 
IffltL *^3S^5MW!iJ:oTIaIiIXU. ^^/-^"C 

[0 6 5 1] h£r 100mL<7J^nn 

/jvvi^c^u 60t:-e 24B$p B m#bT#y *a 

ttbfc *fctti?&£?L^ 0.45m m^y7uy7-f;^ 



^SrlHi|5lUT^^«IUT2Ky^~Sr#, r;ft,£r#fi;b 

[0652] ^ktLfc^y o^stt, y/WN- $ 

x-> 3 y^nYh^ 7 7^-(GPC ; jfty— • HL 
C-8020, ^?7A ; jtfy-^— h y— • P Lgel • M 
IXED-C • 5 urn, mt& ; ^P*/^ #V 

[0 6 5 3] #btbfc^y ^o^y Ma*tt£^T<o 

3 % (v/v) ttf ^ ^ / ^/V 2 mL»X.t lOOtT* 

*%*ZwY>r*7'7 4 — liMii(GC-MS, B, 

^QP-5050, ^7A:DB-WAXETR(J&;W|fc|{) > 
EI*£)-?5r#rb, PHA^/T-a^i/hco^f/^ 
^yWb^cD^^^o/co Stte&OWy^-^Jfc^, ^ 

h(DM^^7 9lOTf 0 GC 

/Vol^tvK 3-t K p ^ri/f^ f ;v^^f;^ 
t/3-t KP^r'>5~7x^;^M(3HPV)^^ 
oi*7VWD-r**«<^ h/ls&^fr^timi 2 l~g|l 2 
3 

[0 6 5 4] CO^^f), YN2^i^ 5-^zn^ 
/^»Sfi:Lt3-t Kn^^-5-7x^*f 
i(3HPV)^y h^tPPHA^^y^— ^41L 

[0 6 5 5] 
K7 9] 



^79 

EWSJftMrfmg/L) 1400 

*EjftM(mg/U 935 

^5j£*§#^;(Mn)Xl<) 4 6.2 

M¥^l^ft(Mw) X 10 4 14.0 

3-tKcz^>>^-^^(%) 0.6 

3-t K & 3r v^jfr >t£(%) 0.7 



[ o^reT*^^^ 

<YN2^lCi5PHPVa^^ h^tf^y^— 

l(-7y/-^-M^f)>-7^/-^ 0.5%, 5-^ 

xx;l/*M(PVA) 0. l%k&^t?M91%m 200mL 
ICYN2^^r 4 il^b, 30^, 125^ hn-^/^-CM^ 
#b/c 0 43R»M«. S#SrJS^lK^J:oTla]ilXU, ^ 
V/— * 0.5%, PxVA 0. l%$r^tr, i^I(NH 4 
Cl)£rg-3;&V>M9*g:H& 200mLlCj?!!&® bT> 3EK30 

<c, 125X h*-*/ft-?m®mmvit 0 9mmm. 

[0 6 5 7] roWUftjl^l/y b^r lOOmLcO^nn 
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[0 6 5 8] #k*xfcxKy^— O^fifi, 
rc— v^ 3 >^n-7 h^77^-{GPC ; 3f[y — • HL 
08020, ; #y-^— 7 #7 h U — • P Lgel • M 

IXED-C • ; ^nq^/VA, tfy*^ 

[0 6 5 9] #Wc#y^axyM^f^To 
J:9^bT^UfCo fiP*>, ^y-7-ty7*;v5mg?r 

fi£^£:3%(v/v)^t^ ;>2mLttx.t lOOt"? 

xxrwhr??* — mm#$fmm(Gc-Ms. $, 

^QP-5050, ^7A:DB-WAXETR{J&;WW1), 
y y y <£>##f*&9l£:^ 8 0 lC^t*o GC 

2 4 2fctfl2 12 5 \C7jk-r o 

[0 6 6 0] ^(D&m^b. YN2tfclC«fc9, 5-^^^ 

^(3HPV)^y h£^tpPHA^y^— ^11 

[0 6 6 1 ] 
[^80] 



Hfr^MfiOng/L) 1350 

#y^-*£«M<mg/U 955 

^r^^S(Mn)xio 4 6.1 

# ^fiCMw) x 10 4 i3.a 

3-bKo^r^^^gft(%) 1 .9 



h y >mh- h y *a 0. 5 

5-7x-/V*|:i(PVA) 0. \%t &<StfM9& 
i&200mL(£YN2tfc£MgU 30^, 125* hn — 

IRU IL^hy^A 0.5%. PxVA 0. l%£r&tf* 
^f^(NH 4 Cl)£^£#l>M9Jg:l& 200mLlC?TO® 
LT, MtC30t:, 125* ho-^/MIMiUt 0 28 

[0 6 6 3] ^O^I^Uy hi: lOOmLO^DD 



#A'-Mc!»»U 60<fc-e 24B^&#L"C:tf y 

[0 6 6 4] #£>*Lfc*Ky <o^mt. 

3i">3 y^n-7h^77>{-(GPC ; JfCy— • HL 
C-8020, ; ^y^-7^7 by— - PLgel • M 

IXED-C 'Sum, mi& ; fnnft/i,^ 

[0 6 6 5] # btllttf V ^—<D^-~ y h%&&fe£lT<0 

25mL^^*M:?7*^«wMV ^op^A2mLM 
3 % (v/v)^tp^ ^ / — /Is 2 mL&mx.X lOOt^C 

JJ**X2^Y?77J fiM^i(GC-MS, a 

^QP-5050, t>7 A:DB-WAXETR( J&.;W%tM). 
EI&)-e#0fU PHA^yv-a^^h^f/^ 

/v-^-y h(DM^^8 KOTto GC 
-MSi^i^l^^ 3-fc Kn^rv'g&^TVl^* 
7VK 3-fc Kn^^^^V'iM^^^TVK 3-b 

Kn 3r>^77:/g|M ^vi^c*^vk&LF3-t: Kn=^i/-5 
-17 j. ( 3 H P V ) ^ ^vl^ * 7^ /WD^ * * 
* h^Sr^r^nE 12 6 12 9 fc^rf. 

[0 6 6 6] YN2£klc£tK 5-:7^~ 

^tf^SItLT3-t Kn^>5-7x^f 
i(3HPV)^j, h£^trPHA3#y^-£3iML 

[0 6 6 7] 
»8 1] 



^81 

@afri£*s|S&(rag/L) 2050 

#y^«j»MkCnig/L) 1310 

^¥*S#^S<Mn)X10 4 6.3 

lS¥^^t(Mw) X 10 4 13.9 

3-tKo^;X|&^(%) 7.5 

3-tKcJ=¥>^-^l^(%) 0.8 

3-tKn^v'7 f ;fr>1&<%) 0.8 

3-fcKP^v/-5-7^;Ptf®(%) 90.6 
[0 6 6 8] [H^J 7 4 ] 



<YN2t*l£j:5PHPxB^~>;/ b%<Strtf})^—<D± 

mvj >*m-*t h y v > y h 
y a . 0. stjcfp^ l-^^ ^ h y ^ a • 1 * 

/hy(0«) 0.5%^, 4-^^y *^-n-g&gfc(Px 

BA) 0. l%b$:^t?M9m)& 200mL(C x i/=L — K^"^ 
^•f3!J7^' YN2t^$r^iMb, 30*t:. 125* hn- 



-81- 



fc 0 

[0 6 6 9] ^O^M^l^y b=Sr 20mLO^oa^/UA 

HXtt^HtTPHA^o #b*tfcPHAr4> 
^7 7 4 — Md«ttt(G C-M S, A#Q P-5050, 
T/Wt4^<0[^)££fTo*: 0 ^rCD*^ ^ 8 2 IC^ii 

i(3HPxB)a^y htDJt^^PHA*:. 

[0 6 7 0] 
[£t8 2] 

m82 YNffil££tt}Mru*isTA>*jSz!L— 





(WO 






20 


96.6% 




13 


B.9% 




8 


9S.4% 




440 


ND 




17 


43.5% 



* GC-MS,TlCf Tit, ND fcffl&h/r 

[0 6 7 1] 
1^8 3] 



SS#Sfe*Mfi(mg/L) 


290 






20 












0.1 


% 




0.2 


% 


3-hKoar^^^v^ 


1.1 


% 




0.1 


% 




0.9 


% 




0.2 


% 




0.5 


% 




95.9 


% 



[0 6 7 2] 5] 

<YN2tfc{£j;5PHPxB:x;=. : y h V <D± 

x^^^yxy^/uiSI^) 0.5%£r^t?M9Jgifc 2 
OOmLKS'a — h'*1-X • ^= y T-f • YN2#;£r*i^ 

U 30<t, 125* hn-^/^-esm iWtitt 

0tUfc o 3£fi lOLCDi^-y — 377- — — lc y^rf 
^Zl^-hy £A 0. 5%£ 4-7oiy ^ix-n- 

mm 0.1%i:«r-&tfM9^«S5L«rSI«U 50m 
LttttU 30^, 80ls]|E/$K il^g 2. 5L/5>"Ciift*^ 

mm i20mLfc:!BWu ^j4 < t:-e2^pr^^Lr PHA 
SrttWUfco «'L^«l-J:0PHA*lHliRUftj»U^:» 
JfL ^^SlL^fcO 56mgOPHA^#P>Hfc. 

[0 6 7 3] ^^^cPHAfi. tMot^yy 

^©(GC-MS,^QP-5050, El£fe)-?##rU PH 

iH&g^— y h (O^it (G C-M S, e— ^xij TJtm 
99. 7%-?£>o7t 0 
[0 6 7 4] 

ftftizwmi-zmx&ttzmmmsito. rip. ^(dx 

[0 6 7 5] 

[K?'m] 



SEQUENCE LISTING 

<;110>; Canon Inc. 

<;120>; Polyhydroxyalkanoate its manufacturing method, and microorganisms 
those are used for the method. 
<;130>; 4351009 



<;160>; 1 
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<;210>; 1 
<;211>; 1501 
<;212>; DNA 

<;213>; Pseudomonas jessenii 161 
<;400>; 1 

tgaacgctgg cggcaggcct aacacatgca 
aattcagcgg cggacgggtg agtaatgcct 
ctcgaaaggg acgctaatac cgcatacgtc 
ttgcgctatc agatgagcct aggtcggatt 
gcgacgatcc gtaactggtc tgagaggatg 
agactcctac gggaggcagc agtggggaat 
catgccgcgt gtgtgaagaa ggtcttcgga 
cattaaccta atacgttagt gttttgacgt 
tgccagcagc cgcggtaata cagagggtgc 
cgcgcgtagg tggtttgtta agttggatgt 
ttcaaaactg acaagctaga gtatggtaga 
atgcgtagat ataggaagga acaccagtgg 
ctgaggtgcg aaagcgtggg gagcaaacag 
acgatgtcaa ctagccgttg ggagccttga 
tgaccgcctg gggagtacgg ccgcaaggtt 
caagcggtgg agcatgtggt ttaattcgaa 
atccaatgaa ctttccagag atggatgggt 
tggctgtcgt cagctcgtgt cgtgagatgt 
tgtccttagt taccagcacg taatggtggg 
gaggaaggtg gggatgacgt caagtcatca 
tacaatggtc ggtacagagg gttgccaagc 
tcgtagtccg gatcgcagtc tgcaactcga 
gaatcagaat gtcgcggtga atacgttccc 
gggagtgggt tgcaccagaa gtagctagtc 
gattcatgac tggggtgaag tcgtaccaag 
c 

imi] mmm 1 -e^*& u:3hfpv <nmm%^* 

h — n-^ h^77^-(TIC)^/Tfl|-e 

[H6] (a)^(b)f^ ^0»j8-C#^^cPHA^ 

IM7) (a)Rmb)n. mmmsxmbtitLPHAZM 



strain. 

agtcgagcgg atgacgggag cttgctcctg 60 

aggaatctgc ctggtagtgg gggacaacgt 120 

ctacgggaga aagcagggga ccttcgggcc 180 

agctagttgg tgaggtaatg gctcaccaag 240 

atcagtcaca ctggaactga gacacggtcc 300 

attggacaat gggcgaaagc ctgatccagc 360 

ttgtaaagca ctttaagttg ggaggaaggg 420 

taccgacaga ataagcaccg gctaactctg 480 

aagcgttaat cggaattact gggcgtaaag 540 

gaaagccccg ggctcaacct gggaactgca 600 

gggtggtgga atttcctgtg tagcggtgaa 660 

cgaaggcgac cacctggact gatactgaca 720 

gattagatac cctggtagtc cacgccgtaa 780 

gctcttagtg gcgcagctaa cgcattaagt 840 

aaaactcaaa tgaattgacg ggggcccgca 900 

gcaacgcgaa gaaccttacc aggccttgac 960 

gccttcggga acattgagac aggtgctgca 1020 

tgggttaagt cccgtaacga gcgcaaccct 1080 

cactctaagg agactgccgg tgacaaaccg 1140 

tggcccttac ggcctgggct acacacgtgc 1200 

cgcgaggtgg agctaatccc acaaaaccga 1260 

ctgcgtgaag tcggaatcgc tagtaatcgc 1320 

gggccttgta cacaccgccc gtcacaccat 1380 

taaccttcgg gaggacggtt accacggtgt 1440 

gtagccgtag gggaacctgc ggctggatca 1500 

1501 

J5£1-£^-y y y<D?<3-;l>^*"rMkm^\<^X 

ooTictc^otf'S m°—?(d-^7s^-<? h/i-sr^-rm-efc 

*.-y h<D*^/\s^*T/Hk&\^\,^X<DTlC&^-f 

im9] mmmi oxn<t>thtcPHA*m!&-tz>*s^ 
*rmx&>z> 0 

[igiio] mmmi lx^^tiitPHA^m^-r^^y 
7F-rmx&z> 0 

[Hill] (a)fi5-(4- h ]) 7 zlzz.;v) 
[mi 2] ^Mffll 4r#t)tifcPHA3/KyT-^ 
77 <<—)X&>>0 , (W^TICC^tSl^yh-C 
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£>£>3-t Kndri/-5-(4-h V V tVirxi * f/W7x^ 

[gii 3] mmmi 5 ^#bnfcp ha ^y^-coy 

fe53-t: Kndr^-5-(4-h y7^tn^f/V7x^ 

[Ell 4] H^^H3 0"C#6JlfcPHA(D l H-NMR^ 
[015] mtfcW3 4T?#<b*lfcPHA£> 1 H-NMR* 
[116] 4-(4-^/V-^-n^o:y ^^itO^-NM 

r^-<^ h a- £*h-0 

[017] 4-(4-7;^o7 oiy ^»g§^<D 13 C-N 

[018] %%til4 1K*3V>T. YN2«cO««I#*» 
feEUKUfcPHAfcO*, * * S V is*mz.m%.L>fzG 

[019] HJfeflU liC*3V>T. YN2^^#I» 

So 

[02 0] 4-(3-7;Utn7x/^v')i§^(Z) 1 H-NM 
[02 1] 4-(3-;7/V^n:7ai/^v0gg&O 13 C-N 

[022] mum a 7\c&^x, YH2m<Dmmmm* 

C-MS^ h;uf-^$r^fflt*fc5o 
[02 3] HiS0ij4 7M*3V>T, YW2lfe<Di%mMfrfr 
bSiKUcPHA^H-NMR^^ h/V^^0-X?3b 
5* 

[02 4] H^5 3(C*5V^T. GC-MS$J5££ 
btltz, 3-t Kn^v-gS^^^/^^^^CO^^^^ 

[0 2 5] HJ£#I5 3M*3^t\ GC-MSI^J:^! 
b^Xfc. 3-t Kn^rv'-5-(4-7^n7xy^V)^ 

[02 6] Hm^J5 4iC*5l/>T > GC-MS$Jj££9# 

[02 7] HtfefllS 4{C*5V^T, GC-MS805£«fc!3# 
b*T/fc. 3-t Ko^r^-5-(4-7/UtP7x-^)tf 

[02 8] mmms sk&vvc, gc-ms»!)# 

[02 9] H^j5 5(-*3t/>T. GC-MS^J^i«9# 



h/>^i-0-Cfc5o 
[03 0] ISJftWS 5tC*5Vv<\ GC-MS^J:f9# 
ktbfc, 3-b Kt3^fi/-5-(4-7/U^-n^aiy ^rv-)-^ 
M(3 H F PxV) ^ f ;vx^f;^^^^^ YfV^ 

^-tmx&% 0 

[03 1] JU£#|5 6iC*5^T, GC-MS$J;£<fc9# 
btbfc. 3-t KD^'>t^>^f/^^T^ 

[03 2] HJfe#J5 6l£*5t>T, GC-MSifJ:r# 
£>;ft,fc. 3-t Ko^^^f/^f/^^ 

[03 3] 6t£*3V>T, GC-MSi^J;^ 

£>*tfc. 3-t FndrV-5-(4-7/Uto7xr:;V)*|: 
t(3HFPV)^f;^7;KD-7^^^ h^$r^f 
0-CfcSo 

[03 4] ^#15 7iC*5V>T, GC-MSSSti^ 
fbtbfc. 3-t Kndr^^y^f/Ux^r/KOv 

[0 3 5] mmm5 7i£*J^T, GC-MS8iJ;£J:9# 
bttfc. 3-t Kn^ri/f* f;Vx7f/^^^ 

*^<? hA^i-0-e&6o 

[03 6] *iS0iJ 5 7121*5*^ GC-MS^J:«9# 
^frfc, 3-t Kt3^rV-5-(4-7/^oyzn^/U)^^ 
i(3HFPV)^f;^T/Wvx^ h/^^r^-t" 
0-Cfe^o 

[03 7] mmms 7\C$o^X, GC-MS®J£J;t># 
<b*Lfc. 3-t KP^r^-5-(4-7;l/tP7xy^ri/)* 
3 H F PxV) ^ f ;vx^r h/i^ 

[03 8] mmms s^^^x. Gc-Msmfezvn 

hfhfc 3-t K^ari/gg^y ^/wn^/WD-^;*;*^ 
^ h/w£^-t-0-?&S e 
[03 9] H^5 8iC*5l/>T. GC-MS$iMJ:<9^ 
6ttfc, 3-t Kn drV^^ ^ f^x^r/K^v 

[04 o] mmrns s\z^x, gc-ms^j:«9# 
^-<^ h/vsr^t-0-e&>£ o 

[04 1] ^J£0»J5 8K*5^T, GC-MSl^«t^# 
ibttfc. 3-t Kndrv/-5-7x/^^M(3HPx 

[04 2] H^5 8tCjo^T> GC-MS^J^J:«9^ 
^>nfc, 3-t Kn^ri/-7-^^y ^f^^^V^OH 
PxHpJ^^x^r;^^^^^^ h/^^r^i-0-Cfo 

So 

[04 3] ^#15 8(£*5^T, GC-MS|J]|J:D# 
btlft. 3-t KDdri/-9-7xy^^/fy|?(3HP 

[04 4] 3U&0U5 9tC4b^>T. GC-MSI^?)# 
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e>*Xfc, 3-fc Kn^rv'^^^y^^^yucD^^^^ 

* h^^-ri-efcSo 

[14 5] SlifcfllS 9tC*5V>T. GC-MS$J5£<fci9# 

h^£r;^-ri~?&6o 
[i4 6] mmmS 9\C^^X, GC-MSlfir# 
btb/c, 3-t Kn^r'Vt^y^^^xxf;^ 

[14 7] ^Jfe0H5 9i£*3^T\ GC-MS$J£«fci9# 
bftfc, 3-fc Kn =^ i/r^ f/i/x^T/Wv^ 

[148] »5 9l:fcl/^ GC-MSKi *M# 
bftfc, 3-t Kp^'>Kr*^l^f;vx^r;Wv 

[04 9] H*£#|5 9M*5^t\ GC-MS$J^£t)# 
bfrfc, 3-t KD^VFrtyi^^x^r/Wv 

bthtc, 3-fc Kn^V-5-7x7^^fi(3HPx 

[15 1 ] HJg^JS 9lC*5^T. GC-MSi^^# 
bftfc, 3-fc Ka^>-7-7x^y^yi(3H 

So 

[15 2] HJfe^lS 9(^*5^T, GC-MS$J^J:9# 
bftfc, 3-fc KD#y-9-7x;^Wtyf{3HP 
xN) * f^x^r/Wv^^K^ hA'Sr^i-El-CfcS, 

[15 3] ^Jfe096 0iC*5^T. GC-MSi3lJ;t)# 
bfrfc, 3-fc Kn^i/g&^^O^;*^!^^;*^^ 

[05 4] ^WJ6 0{il^^T, GC-MS««f9# 
Wc, 3-fc Kn^i/^f y^^f/vx^r/^v 
^^-<^ h>^£:;?K?~l~?£>So 

[15 5] Hit#l6 OtCifc^T. GC-MS1^9# 
bftfc, 3-fc Kn^ri/^^y^f/Vx^r/KOv 
hA'Sr^-fl-C&So 

[15 6] ^#16 0l£*5V^ GC-MSMJ;^| 
bfrfc, 3-fc Kn^ri/^^^^^"/^^^/^^^ 

[15 7] H^J6 0iC*5V^T. GC-MSitiOi 
bttfc, 3-t Kn^v' K^yfr ^g£^ f-/i/x7;r/W^ 

[15 8] mfe^l6 OCL^o^T. GC-MS« 9# 
btltc, 3-fc Kn^rv- K-^-fe^^^^/V^i^x/W^ 
^>^^<^ h/w^-fl-e&So 

[15 9] H»J6 OlC&^T. GC-MSijli: t> # 
bft*:, 3-fc Kadr^-S-^^y^iX^m^OHPx 

[16 0] H;6fe#j6 OMifc^T, GC-MSit<tOi 
bflit. 3-fc Kn^>-7-7x/^^yt(3H 



So 

[16 1] HJ£#J6 Old^Ts GC-MS$J^J;9# 
hftt^, 3-fc Kndrv^-9-7x7^Wty^(3HP 
xN) ^ ^-sU^-^^r /UCO^ * *^<i? h/l'&TFl-^'V&Zo 

[16 2] ^Jfe^j6 1 GC-MS$J^«fc«9# 
hfltc, 3-fc Kn^rv'^^^^-yViii^^/KD-^^^^ 

[16 3] HJ£#|6 1 i£*5^T s GC-MSSiJ^J:t)# 
btt/t. 3-fc Kn^f^-4-7x7^r^(3HPxB) 

[16 4] H^6 1(cio^r, GC-MSKJ:!)# 
btlfc, 3-fc KPdri/-6-7x/arv/^tyi(3H 
PxHx)^ ^JtVzr-Tsy-jVO^TsTs^? 

So 

[16 5] |life#j6 1 l£:fc>^T, GC-MS$Jj£j;<9# 
bft^ 3-fc KP^i/-8-7x/ 9>M{3n 
PxO)^f-;vx^r;K^"7^^^^ h;u$:^tiTfo 

[16 6] mMM6 2\£&\,^X. GC-MS®J^£<m 
btL/t, 3-fc Kn=^>gg^y ^/l^^/VO^*;*^ 

^ hA-^-rni-cfcSo 

[16 7] ^#J6 2i£:fcV>T, GC-MS$Jj£J:*)# 
bttfc, 3-fc Kn^riy-4-^^y ^Vli{3HPxB) 

[16 8] ^0(|6 2^^oV>T, GC-MS»j;!)# 
btifc, 3-fc Kn^-e^my ^^rfy^(3H 
PxHx) ^ f/vx^f /^v^^^ hA'Sr^i-l-C^ 

So 

[16 9] |£5£0ij6 2i£*5^T, GC-MS«£<fc9# 
bttfc, 3-fc Kn^fv--8-^^/^ri/^-^^ >^(3H 

So 

[17 0] mMM6 3\Z&\,^X, GC-MS$J5££9 4§ 
bttfcs 3-t Kn^i/iiS>f-^x^f;KOv^^-< 
* h/u£^1-!-C&So 

[17 1] ^I^J6 3ldio^T, GC-MS$J^«fc9# 
bttfc. 3-fc Kn^rvrf^^ ^/i^^vvWD-^ 
^^-<^ h/w^r^f i-efcs 0 

[i7 2] HWjes^^t, GC-MS» 

[17 3] mmm6 3K^>x, Gc-Msmfe&vn 

btbfcs 3-fc Kn^v'-4-:7^/3r>'£&&(3HPxB) 

[17 4] H^j6 3iCioV>T, GC-MS»9# 
bftfc, 3-t KD^^-6-7x/^^tyi(3H 
PxHx)^f;vx.xr/KZ)^^^^^ h;v$r^fiTfo 

So 

[17 5] H10i6 3(^^T, GC-MSiti^i 
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So 

[8 7 6] mmme 4lc*5Vvc, gc-ms$J5££I9# 
hfbits 3-fc Kn^i'MM *A'^XTArf>'vxa<< 

[07 8] mMW6 4lC*5^T. G C-M S ^J^ J; 19 # 
ktlfc. 3-fc Kt3^f>>^-^^>^^^/V^^^/W(D^ 

[07 9] Hlfi^6 4 1C*3V^T. GC-MS«£J:Dft 

[08 0] ^£00 6 4JC*5V^T. GC-MS$Jj£J;«9# 
hfhtz, 3-t Ko^ri/Kf^^^f/^T/HD'V 

[0 8 1] mMM6 4lC*3^T, GC-MSfclJ£.fc 9^ 
^ttfc, 3-t KP^^Kftyi^f/l/x^r/W^ 

[0 8 2] Hffiftle 4tC^o^T. GC-MSi^i;i?f 
btltc, 3-fc KD^>-4-7x/^rV|§t(3HPxB) 

[08 3] H^6 4(^*5V>T. GC-MSSH£<fc»m 
btltc, 3-fc Kn^-4-7i/^gSi(3HPxB) 

[08 4] mi&m6 4lC*3^T. GC-MSitJ:!)# 
ktbfc, 3-fc Ka^^-8-7x7^->^^>?y^{3H 
PxO) ^ f-;i/x^r;KD-7^^^^ b/is&7F*i~MXfo 

<5o 

[08 5] |U£#|6 5K*5V>T. GC-MS&l^i 
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[0 8 7] HJS#|6 5{-*5^T. GC-MSlMi;!}# 
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[mi 1 3] |£Jg#|6 9i£*5^T. GC-MSif i9 
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%bfrtc, 3-t KP^r^ >^ ^^m^vv^co-v 

[mi 2 9] H1M7 3l£*^T, GC-MSiJ^j:^ 
3-tKn^>-5-7x^it(3HP 
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